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Abstract 

 

Purpose: The study was conducted to identify and investigate the therapeutic 

effectiveness of the neural mobilisation technique, given along with the McKenzie 

Approach (Directional Preference) for the treatment of Cervical Derangement 

Syndrome. This study has made the comparison, in order to discover the most effective 

treatment protocol to alleviate the symptoms of the condition. Objectives: To assess the 

effect on pain after introducing Neural Mobilization for Cervical Derangement 

Syndrome, to measure the severity of pain by using Numeric Pain Rating Scale (NPRS), 

to identify the distribution of pain, to measure the functional disability by using Neck 

Disability Index (NDI), to explore the socio-demography of the participants, to 

investigate the effect on reducing discomfort and functional disability after introducing 

Neural Mobilization. Methodology: The study was an experimental design. 14 samples 

were selected randomly from Out-patient treatment service of Musculoskeletal Unit, 

Physiotherapy Department, Centre for the Rehabilitation of the Paralysed (CRP), Savar. 

Initially all the subjects were assessed by McKenzie Cervical Spine Assessment Form 

at the clinical settings and then data were collected by questionnaires, Numeric Pain 

Rating Scale (NPRS) was used to assess pain intensity and Neck Disability Index (NDI) 

was used to measure the functional disabilities of the patients. Experimental Group 

received combination therapy of Neural Mobilisation techniques along with McKenzie 

Approach (Directional Preference) while Control Group received McKenzie Approach 

(Directional Preference) only. Results: The study has used statistical analysis by 

unrelated t test to compare the Experimental and Control Group and analysed by 

interpreting the probability level of significance of t value. The results were found to 

be significant for t value at probability level 0.05. Conclusion: The study concludes that 

the combination technique is significantly capable of producing beneficial effects on 

pain reduction, minimization of functional disability and cervical spinal mobility in 

patients with Cervical Derangement Syndrome. 

 

Keywords: Neural Mobilisation, McKenzie Approach, Directional Preference, 

Cervical Derangement Syndrome.  
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CHAPTER – I                                                    INTRODUCTION 

1.1 Background 

Cervical spine disorders are very common and often result in a disabling condition 

(Murphy, 2004). Patients who are suffering from the symptoms of this condition 

frequently attend for physiotherapy (Boyles, 2011). According to Schenk (2008), 25% 

are referred for treatment for cervical pain of the total patients seen in outpatient 

physical therapy. 

Among people, Neck pain and disability are major problems and the prevalence of neck 

pain in general population in one year ranging from 4.8% to 79.5%, On the other hand, 

Neck pain that restricts daily functional activities is not also rare (17% to 70%) 

(Takasaki & May, 2014). Cervical radiculopathy has a reported annual incidence of 

83.2 per 100000 and an increased prevalence in the fifth decade of life among the 

general population (Radhakrishnan et al., 1994). Among them the prevalence rate of 

Cervical Derangement Syndrome varies quite widely across different surveys, and 

McKenzie (1990) states that “most patients develop pain and seek assistance as the 

result of derangement”. The pain caused by Cervical Derangement Syndrome occurs as 

a result of anatomical disruption and the flow or displacement within the intervertebral 

disc. 

Cervical Derangement is a disorder which commonly manifests clinical features of pain 

radiating from the neck into the distribution of the affected nerve root. Patients usually 

complain of pain, numbness, tingling sensation, and weakness in the upper extremity, 

which often results in significant functional limitations and disability (May & Aina, 

2012). 

The symptoms of cervical derangement syndrome may be felt locally or centrally to the 

Spinal column, and may radiate and be referred distally in the form of pain, paraesthesia 

or numbness (McKenzie, 1990). 

Depending on the affected nerve root level, the site and pattern of symptoms may vary 

and can include alteration of sensory and/or motor functions if the dorsal and/or ventral 

nerve root is involved (Rao, 2002). 
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Disc derangement in the cervical spine may be diagnosed by utilizing the McKenzie 

protocols of end range loading, looking for a pattern of peripheralization and 

centralization of pain (Heffner, 2000). 

The McKenzie mobilization technique works on the principle of centralization in 

subjects with cervical syndromes. Centralization refers to the phenomenon by which 

distal limb pain and symptoms originating from the spine is abolished in response to 

the slow, careful and measured application of loading strategies. This phenomenon is 

characteristic of derangement syndrome (May & Aina, 2012). 

McKenzie & May (2003) defined directional preference as repeated movements in the 

direction that decreases, centralizes or abolishes symptoms, and/or produces a positive 

mechanical response. On the other hand, Neural mobilization of the nervous system, 

described by Maitland in 1985, Elvey in 1986 and refined by Butler in 1991, is an 

addition to the assessment and treatment of neural pain syndromes, including cervical 

spinal syndromes. 

Neural mobilization is a gentle movement technique used by the physiotherapists to 

move the nerves. It contributes to restoring the stretching and tensile ability of neural 

tissue and stimulates the restoration of normal physiological function of nerve cells 

(Nee & Butler, 2006). 

It should be mentioned that, Cervical Derangement Syndrome causes peripheral 

neuropathic pain (PNP) that arises as a result of a lesion or disease affecting the somato-

sensory component of the peripheral nervous system (Treede, 2008). 

Nee & Butler (2006) proposed that neurodynamic mobilization techniques can be 

effective in addressing peripheral neuropathic pain where nerve roots may have been 

injured. 

A derangement of the intervertebral disc may lead to cervical radiculopathy and the 

neural mobilization is reported to be an effective intervention for cervical radiating pain 

due to derangement (Murphy et al., 2006). 

Considering the facts of cervical syndrome it is evident that the treatment methods 

should target the reduction of pain which is due to neural compression. 
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Cervical spine mobilization according to the McKenzie approach, and neural 

mobilization, plays important roles in decreasing pain and improving the range of 

motion of the cervical spine in patients with derangement syndrome (Murphy & 

Hurwitz, 2007). 

Cervical mobilization permits early treatment by gentle oscillatory movements, which 

have the effects of decreasing muscle spasm and pain and thus gradually improving 

mobility (Murtagh & Kenna, 1997). 

  

Neural tests are mechanically used to stimulate and move neural tissues, in order to gain 

insight into their mobility and sensitivity to movement. In the presence of an 

abnormality, skilled manual therapy treatment using these tests is designed to improve 

the mobility of the neural structures and consequently to reduce sensitivity to movement 

and tension. Examples of these include Straight Leg Raising (SLR), Passive neck 

flexion (PNF), Slump test and Upper limb tension test (ULTT) (Shacklock, 1995). 

  

As very few studies have been done to compare the efficacy for patients, of cervical 

spine mobilization according to the McKenzie approach on one hand, and patients 

receiving both the McKenzie approach, together with neural mobilization for cervical 

derangement syndrome. The design of this study will make the comparison, in order to 

discover which treatment is the most effective to alleviate the symptoms of the 

condition. 
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1.2 Rationale 

Physiotherapy approaches and techniques play an important role in the treatment and 

improvement of symptoms in patients with Cervical Derangement. 

But there is a lack of evidence in the treatment technique using Neural Mobilization 

along with McKenzie Approach. 

So this study is designed to investigate the efficacy of Neural Mobilization along with 

the McKenzie Approach (Directional Preference) for Cervical Derangement Syndrome. 

In Bangladesh there is no published research on Cervical Derangement Syndrome and 

therefore no research directly comparing the two different treatment procedures 

mentioned above. 
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1.3 Aim 

The aim of the study is to assess the therapeutic effectiveness of neural mobilisation 

along with the McKenzie Approach (Directional Preference) for the treatment of 

Cervical Derangement Syndrome. 

 

1.4 Objectives 

General objective 

 To identify and analyse the therapeutic effectiveness of the neural mobilisation 

treatment, given along with the McKenzie Approach (Directional Preference) 

for the treatment of Cervical Derangement Syndrome. 

Specific objective 

1. To assess the effect on pain after introducing Neural Mobilization and 

McKenzie Approach (Directional Preference) for Cervical Derangement 

Syndrome. 

2. To investigate the effect on reducing discomfort and functional disability after 

introducing Neural Mobilization. 

3. To formulate recommendations for the health professions about treatment 

guidelines for Cervical Derangement patients evaluating the result of the study. 
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1.5 Hypothesis and Null-Hypothesis 

Hypothesis 

Neural mobilization along with the McKenzie Approach (Directional Preference) is 

more effective than only the McKenzie Approach (Directional Preference) for the 

treatment of Cervical Derangement Syndrome. (HA>HO). 

Null-Hypothesis 

Neural mobilization along with the McKenzie Approach (Directional Preference) is not 

more effective than the McKenzie Approach (Directional Preference) alone for the 

treatment of Cervical Derangement Syndrome. (HO≠HA). 

H0: μ1 = μ2 

Where, 

H0 = the null hypothesis, 

μ1 = the mean of population 1, and 

μ2 = the mean of population 2 

 

 

H0: μ1  μ2 = 0, against 

H0: μ1  μ2 ≠ 0 
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1.6 Conceptual Framework                                                            

      Independent variables                                                    Dependent variable 

 

Neural Mobilisation 

 

McKenzie Approach  

    (Directional Preference) 

 

              Age 

 

              Sex                                        Cervical Derangement Syndrome 

 

  Type & Distribution of Pain 

 

      Causes of Injury 

 

        Previous Treatment  

     (Except Physiotherapy) 
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1.7 Operational Definition 

Cervical Derangement Syndrome: Disc derangement occurs due to anatomical 

disruption when the nucleus pulposus becomes displaced from its central position in 

the disc to the periphery, within the motion segment of cervical spine characterised by 

symptoms felt locally or centrally to the spinal column, and may radiate and be referred 

distally in the form of pain, paraesthesia or numbness. 

McKenzie approach: A method that is hypothesized to work on the phenomenon of 

centralization of peripheral symptoms by positioning, mobilization and manipulation. 

Directional Preference: Directional preference is defined as repeated movements in 

the direction that decreases, centralizes or abolishes symptoms, and/or produces a 

positive mechanical response. These include extension, flexion, lateral or combination. 

Although this may change during the course of treatment. 

Neural Mobilisation: Neural Mobilization is an oscillatory stretching of nerve roots 

that works on stimulating mechanical receptors, micro lengthening, and improving 

neural circulation at root level to reduce the oedema and hence reduce cervical 

syndrome or radicular symptoms. 
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CHAPTER – II                                        LITERATURE REVIEW 

Patients with Cervical pain and radiation most frequently complain of neck pain, 

paraesthesia and radicular pain, also sensory symptoms typically present along a 

dermatome, often myotome, upper limb weakness (15%), decreased sensation (33%) 

and often muscle atrophy (2%). Physical examination usually reveals painful cervical 

spine range of motion (ROM) and decreased deep tendon reflexes. The intervertebral 

disc has been found to be causative in only 22% of cases, while 68% of cases appear to 

arise from a combination of discogenic and spondylotic causes (Radhakrishnan et al., 

1994). 

Cowell & Philips (2002) in a single case study experimental design suggested that 

mechano-receptor sensitivity of the upper limb peripheral nerve trunks may contribute 

to the pathology of Cervicobrachial pain syndrome. 

May & Aina (2012) in a systematic review, found three studies where patients with a 

directional preference responded significantly better to treatment when compared to 

other treatments. They found evidence of the use of directional preference as a 

treatment effect modifier. 

Pain from derangement is theorized to arise from the intervertebral disk. End-range 

loading manoeuvres were applied if examination identified one or more specific 

directions of movement that produced centralization of a patient’s pain (Aina et al., 

2004). 

The treatment protocol based on determining a direction of preference for cervical 

derangement syndrome and disabilities associated with this condition has been shown 

to positively in effect (Clare et al., 2005). This involves postural correction and the 

performance of those repeated movements that improve symptoms. Patient’s direction 

of preference can be referred as the direction of movement and exercises that produce 

a favourable response to the patient (Long et al., 2004). 

Cleland et al. (2007) found in his study that, 23 patients received neural dynamic 

techniques or neural mobilizations, of which 13 patients (56.5%) had a successful 

outcome. 
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According to published article of Takasaki & May (2014, p.79) “Derangement 

Syndrome has a Directional Preference (DP), which is a direction of movement where 

pain is reduced or Range Of Motion is increased with or without centralisation”.  

Techniques that are reported to mobilize components of nervous system may be used 

to diminish the patient’s symptoms (Butler, 1991). 

Certain clinical provocation tests and techniques e.g. ULTT have been employed as a 

means of identifying neural tissue involvement in cervical pain syndrome (Selvaratnam 

et al., 1994; Cowell & Philips, 2002). 

In the sub-acute and chronic patients, neural mobilization is often helpful. This involves 

gentle repetitive movements of the nerve root/ peripheral nerve complex into the 

direction of restriction and pain. There are various manoeuvres that can be used, 

including the lateral glide mobilization, which may allow one to target the nerve root, 

and distal brachial plexus mobilization, which theoretically affects the brachial plexus 

more globally (Murphy, 2004). 

Ellis & Hing (2008) concluded that neural mobilization can be used for treatment of 

neurodynamic dysfunction and has positive therapeutic benefit. 

The study of single-blind randomized controlled trial of thirty subjects (male 10, 

Female 20) by Allison et al. (2002) clearly demonstrated significant improvements in 

pain and disability in both experimental and control group. The Neural Mobilisation 

group had significantly lower pain levels by compared to the articular mobilisation 

treatment group. 

Abdulwahab & Sabbahi (2000) found in their study that continuous neck flexion will 

increase the symptoms and repeated retraction will decrease the pain. However, in 

another research Abdulwahab (1999) found neural mobilization that reduces pressure 

on nerve roots by widening the intervertebral foramina and realign the spine in its 

optimal position may relieve symptoms. 

In a comparison between nerve mobilization and cervical traction with cervical 

radiculopathy patients, researchers found there was significant improvement in both 

groups but more clinically meaningful changes were seen in the nerve mobilization 

group (Sambyal & Kumar, 2013, p.444). 
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On the other hand, Kumar (2010, p.74) concluded his study stating that Neural 

mobilisation shows poor improvement may be because of provocation to the nerve roots 

compared with Conventional Physiotherapy and McKenzie manipulation. But, Patients 

treated with McKenzie manipulation were resulted in maximum relief of the symptoms 

and pain reduction.  

Nee & Butler (2006) proved that the neurodynamic technique can be effective in 

addressing musculoskeletal presentation of neuropathic pain. The study included that 

the peripheral neuropathic pain is because of injury to root or peripheral nerve trunk by 

mechanical or chemical stimuli. Clinical manifestation includes positive and negative 

symptoms. Positive symptoms reflect an abnormal level of exhibitions in the nervous 

system and include pain, paraesthesia, and dysesthesia. Negative symptoms indicate 

reduced impulse conduction in the neural tissue and hypoesthesia or anaesthesia and 

weakness. 

Coppieters (2003) suggested that cervical lateral glide treatment technique has a 

positive immediate effect in patients with sub-acute peripheral neurogenic cervico 

brachial pain 

Hunt (2002) found that neural mobilization is a therapeutic technique that has received 

favourable acceptance as management approach to neurogenic pain syndrome. 

Anatomical and bio- mechanical review of peripheral nerves includes nerve mobility 

and stress and strain characteristics in both upper and lower extremities and 

mechanisms and consequences of trauma on nerve microcirculation as well as influence 

on axoplasmic and lymphatic flow with in peripheral nerve 

According to Keleinrensink et al. (2000), the aim of the study was to find out the 

validity of the tension test used in the diagnosis of the root and plexus lesions of the 

upper extremity. The Upper limb tension test combined with contra lateral rotation and 

lateral vend of cervical spine were used to generate tension. The Median nerve Upper 

limb tension test turned out to be sensitive and specific tension test. The findings justify 

exclusively the Median nerve Upper limb tension test on its validity 

According to Shacklock (1995), mobilization of the nervous system is an approach to 

physical treatment of pain. The method influences pain physiology via mechanical 

treatment of neural tissues and the non-neural structures surrounding the nervous 
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system. The musculoskeletal system exerts non uniform stresses and movement in 

neural tissue depending on the local anatomical and mechanical characteristics and 

pattern of body movement. This response includes neural sliding, pressurization, 

Elongation and changes in intra-neural microcirculation, axonal transport and impulse 

traffic. Many events occur in body including tension; neural tension can better be 

explained by including mechanical and physiological mechanism. Neural tension test 

may be better described as Neurodynamic test. 

Neck Disability Index (NDI) is highly reliable, strongly internally consistent, and with 

a 1-factor structure for “physical disability.” It has strong and well-documented 

convergent and divergent validity with other instruments used in the evaluation of 

patients and subjects with neck pain. Clinicians can confidently apply a “minimum 

clinically important change” value of 3 to 5 points in their practice settings. NDI is a 

relatively short, paper-pencil instrument that is easy to apply in both clinical and 

research settings. It has strong psychometric characteristics and has proven to be highly 

responsive in clinical trials (Vernon, 2008). 
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CHAPTER – III                                                   METHODOLOGY 

This study was an experimental design to evaluate the effectiveness of physiotherapy 

techniques combining Neural Mobilisation along with the McKenzie Approach 

(Directional Preference) and also to compare their effectiveness with the McKenzie 

Approach (Directional Preference) alone for the management of pain and improvement 

of different functional activities of the patients with Cervical Derangement Syndrome. 

To identify the effectiveness of this treatment regime, Numeric Pain Rating Scale 

(NPRS) and Neck Disability Index (NDI) were used as measurement tools for 

measuring the pain intensity and to assess how the pain affect different functional 

abilities to manage in everyday life. 

 

3.1 Study Design 

The study was designed using an experimental design quantitative research. According 

to DePoy & Gitlin (2013) the design could be shown by: 

Experimental Group : R  O1  X  O2 

Control Group  :  R  O1   O2 

The study is an experimental between two subject designs. Neural Mobilization and 

McKenzie Approach will be applied to the experimental group and only McKenzie 

Approach will be applied to the control group. 

A pre-test (before intervention) and post-test (after intervention) will be administered 

with each subject of both groups to compare the pain effects before and after the 

treatment. 
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Flow-chart of the phases of Randomized Controlled Trial 

 

Assessed for eligibility  

 

 Outdoor patients with Cervical Derangement Syndrome  

 

Randomly selected 14 patients with Cervical Derangement Syndrome 

 

          Randomization of 14 patients into Experimental and Control Groups (N=14) 

           

           

           

    

Experimental Group (N1 = 7)                                                      Control Group (N2 =7) 

 

Neural Mobilisation along with                                                   McKenzie Approach 

    McKenzie Approach                                                            (Directional Preference) 

 (Directional Preference)                                                                           only 

 

Follow Up (after 5 sessions)                                                Follow up (after 5 sessions) 

 

   Outcome analysed                                                                     Outcome analysed  
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3.2 Treatment Regime 

Control Group 

Control Group was given McKenzie Approach (Directional Preference) Only according 

to patient’s response to treatment.  

McKenzie Approach (Directional Preference) 

Before starting McKenzie Approach all the patients were assessed properly by 

McKenzie test movements for cervical spine in the study clinical settings. From test 

movements a particular posture and direction was selected. The directional preference 

was carefully chosen from the responses of the test movements. 

 Retraction (With overpressure, sitting or lying) 

 Retraction and extension (With overpressure, sitting or lying) 

 Maintenance of retracted head posture, Extension (In sitting or lying prone) 

 Extension with traction and rotation in lying 

 Extension in lying prone 

 Extension mobilisation 

 Lateral flexion (with overpressure in sitting) 

 Lateral flexion mobilization in sitting or lying 

 Rotation (with overpressure in sitting) 

 Rotation mobilization in sitting or lying 

 Flexion in sitting followed by extension in sitting or lying 

 Flexion mobilisation (if necessary) (McKenzie, 1990). 

 

Experimental Group 

Experimental Group was given both McKenzie Approach (Directional Preference) and 

Neural Mobilisation. McKenzie Approach (Directional Preference) was common 

treatment regimen for both groups. But Neural Mobilisation was given along with 

McKenzie Approach (Directional Preference) given by single qualified physiotherapist 

who is expertized in neural mobilization technique. 
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Neural Mobilisation 

 ULTT2a 

 

ULTT2b ULTT3 

Nerve Bias Median nerve Radial nerve 

 

Ulnar nerve (C8, T1) 

 

Shoulder 

Depression and 

abduction -10 

degrees 

Depression and 

abduction -10 

degrees 

Depression and 

abduction(10-90 

degrees hand to ear) 

Elbow 

 

Extension Extension Flexion 

Forearm Supination Pronation Supination 

Wrist Extension Flexion and Ulnar 

deviation 

Extension and Radial 

deviation 

Fingers 

and thumb 

Extension Flexion Extension 

Shoulder 

joint 

 

Lateral rotation Medial rotation Lateral rotation 

Cervical 

spine 

Contralateral side 

flexion 

Contralateral side 

flexion 

Contralateral side 

flexion 

 

Table – 1: Neural Mobilisation Protocol 
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Procedure 

The subjects were treated with neural mobilisation for cervical derangement syndrome 

for 5 days. For this, participants were given a comfortable supine lying position. ULTT 

method was implemented to the ipsilateral upper limb given in the table. 

Experimental group was treated with neural mobilisation of 20 seconds oscillations of 

three sets during each session. 

In this technique gentle and firm movements, through and end range was applied. 

Active or passive mobilizations were applied according to the patient’s symptoms. 

Grades 1 to grade 4 oscillations were applied from the distal component. 

Duration of oscillation was 60 seconds, which was divided in to three, equal burst. 

After mobilization, patients were advised for self-mobilization techniques. 

 

3.3 Study Area 

Musculo-skeletal Unit of Physiotherapy Department at CRP, Savar, Dhaka. 

 

3.4 Study Population 

The study population was the patients diagnosed as Cervical Derangement Syndrome 

attended in the Musculo-skeletal Unit of Physiotherapy Department at CRP, Savar, 

Dhaka. 

 

3.5 Sample Size 

Sample size was 14 participants. 7 participants was in experimental group and 7 

participants in control group. 
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Sampling Technique 

Simple Random sampling technique was used in this study. 

Subjects, who met the inclusion criteria, were taken as sample in this study. 14 patients 

with Cervical Derangement Syndrome were selected from outdoor musculoskeletal unit 

of physiotherapy department of CRP, Savar and then 7 patients were randomly assigned 

to Experimental group comprising of treatment approaches of Neural Mobilisation 

along with the McKenzie Approach (Directional Preference) and 7 patients to the only 

the McKenzie Approach (Directional Preference) for this study. The study was a single 

blinded technique. When the samples were collected, the researcher randomly assigned 

the participants into experimental and control group, because it improves internal 

validity of experimental research. The samples were given numerical number C1, C2, 

C3 etc. for the control group and E1, E2, E3 etc. for experimental group. Total 14 

samples were included in this study, among them 7 patients were selected for the 

experimental group [received Neural Mobilisation along with the McKenzie Approach 

(Directional Preference)] and rest 7 patients were selected for control group (receive 

only the McKenzie Approach (Directional Preference)] 
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3.6 Inclusion criteria 

 Mechanical cause of cervical pain and its radiation to the arm, forearm, and 

hand. 

 Age group: 18-60 year. McKenzie (1990) stated this age group for describing 

Cervical Derangement Syndrome. Even he also stated that, Cervical Syndrome 

may occur because of different causes even from age of 12 years. 

 Both sex 

 Patients who experiences recurrent episodes of pain at neck or reference to 

upper or mid scapula or limb proximally or intermittent symptoms. McKenzie 

(1990) included the symptom for describing cervical syndrome or neck pain. 

 Not any history of previous physiotherapy 

 

3.7 Exclusion Criteria 

 Patients with clinical disorder where Neural Mobilization is contraindicated 

 Diagnosis of secondary complications such as tumour, TB spine, fracture, 

dislocation and severe osteoporosis, Paget’s disease. 

 All sorts of infection, Rheumatoid Arthritis, Ankylosing Spondylitis 

 Cauda-equina lesions, Cord signs & Syndrome, Transverse myelitis. 

 Surgery to the neck spine. 

 Vertibro-basillary artery insufficiency, Vascular abnormality 
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3.8 Data Processing 

 

3.8.1 Data Collection Tools 

 Record or Data collection form 

 Consent Form 

 Structured questionnaire. (Both open ended and close ended questionnaire) 

 Numeric Pain Rating Scale – for measuring pain. 

 Neck Disability Index (NDI) 

 Pen, Papers 

 

3.8.2 Measurement Tools 

Numeric Pain Rating Scale (NPRS): McCaffery et al. (1999) used a numeric scale to 

rate the pain status experienced by patients. It is known as Numeric Pain Rating Scale. 

The scale is a 10 cm long scale ranging from 0-10. Here a zero (0) means no pain, 1-3 

indicates mild pain, 3-5 indicates that pain is in moderate state and 6-10 is worst 

possible pain feeling experienced by patients. Cleland et al. (2008) examined the test-

retest reliability of the NPRS for a subgroup of patients with mechanical neck pain. The 

results of this study suggest that the NPRS exhibited moderate test-retest reliability, 

which is similar to the test-retest reliability identified in a patient population with 

cervical radiculopathy or mechanical causes of neck pain. Most recently the results of 

the study of Young et al. (2010) exhibited fair test-retest reliability in patients with 

Cervical Radiculopathy. 

Neck Disability Index (NDI): This is a set of questionnaire that has been designed to 

provide information regarding how the patient’s neck pain affects his/her ability to 

manage in everyday life. Neck Disability Index (NDI) is developed by Vernon & Mior 

(1991). NDI contains 10 different sections of questions, each of which has 6 grades of 

defined statements. For each section the total possible score is 5: if the first statement 

is marked the section score = 0, if the last statement is marked the section score = 5. 

Cleland et al. (2008) examined the test-retest reliability of the NDI for a subgroup of 

patients with mechanical neck pain. The results of this study suggest that the NDI 
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exhibits only fair test-retest reliability. Similarly the results of the study by Young et 

al. (2010) suggest that the NDI exhibits only fair test-retest reliability, which is lower 

than the values reported by Cleland et al. (2008) in patients with mechanical neck pain 

or cervical radiculopathy. 

 

3.8.3 Data Collection Procedure 

The study procedure was conducted through assessing the patient, initial recording, 

treatment and final recording. After screening the patient at department, the patients 

were assessed by a graduate qualified physiotherapist. 5 sessions of treatment was 

provided for every subject. 14 subjects were chosen for data collection according to the 

inclusion criteria. All participants were divided into two groups and coded C1, C2, C3, 

C4, C5, C6, C7 for control group and E1, E2, E3, E4, E5, E6, E7 for experimental 

group. 

Data was gathered through a pre-test, intervention and post-test and the data was 

collected by using a written questionnaire form. Pre-test was performed before 

beginning the treatment and the intensity of pain was noted with NPRS score and NDI 

questionnaire form. The same procedure was performed to take post-test at the end of 

5 sessions of treatment. The assessment form was provided to each subject before 

starting treatment and after 5 sessions of treatment patient was instructed to put mark 

on the line of NPRS according to their intensity of pain. The data were collected from 

both in experimental and control group in front of a graduate qualified physiotherapist 

and verified by a witness selected by the Head of clinical setting in order to reduce the 

biasness. At the end of the study, for statistical analysis different tests were carried out 

to perform statistical analysis. 
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3.9 Data Analysis 

Statistical analysis was performed by using Microsoft Excel 2013 and Scientific 

Calculator. 

3.9.1 Statistical Test 

The data was analysed by unrelated t test as the study was a before-and-after 

observations on the same subjects and there was a comparison of two different methods 

of measurement or two different treatments where the measurements/treatments are 

applied to the same subjects. 

According to Hicks (2009), experimental studies with the different subject design 

where two groups are used and each tested in two different conditions and the data is 

interval or ratio should be analysed with unrelated t test. This test is used when' the 

experimental design compares two separate or different unmatched groups of subjects 

participating in different conditions. When calculating the unrelated t test , you find the 

value called ‘t’ which you then look up in the probability tables associated with the t 

test to find out whether the t value represents a significant difference between the results 

from your two groups. 

 

𝑡 =
𝑥̅1 − 𝑥̅2

√
(∑ 𝑋1

2 −
(∑ 𝑋1)

2

𝑛1
) +  (∑ 𝑋2

2 −
(∑ 𝑋2)

2

𝑛2
)

(𝑛1 − 1) + (𝑛2 − 1)
 ×  √(

1
𝑛1

+
1

𝑛2
)

 

 

 

Where, 

𝑥̅1 = Mean of scores from control group. 

𝑥̅2 = Mean of scores from experimental group. 

 𝑋1 = The total of the individual score from control group. 

𝑋2 = The total of the individual score from experimental group. 
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∑ 𝑋1
2 = The summation of square of the each individual score from control group. 

∑ 𝑋2
2 = The summation of square of the each individual score from experimental group. 

𝑛1 = Number of subjects in control group. 

𝑛2 = Number of subjects in experimental group. 

 

3.9.2 Level of Significance 

In order to find out the significance of the study, the “p” value was calculated. The p 

values refer to the probability of the results for experimental study. The word 

probability refers to the accuracy of the findings. A p value is called level of 

significance for an experiment and a p value of <0.05 was accepted as significant result 

for health service research. If the p value is equal or smaller than the significant level, 

the results are said to be significant. 
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3.10 Ethical Issues 

The whole process of this research project was done by following the Bangladesh 

Medical Research Council (BMRC) guidelines and World Health Organization (WHO) 

Research guidelines. The proposal of the dissertation including methodology was 

approved by Institutional Review Board and obtained permission from the concerned 

authority of ethical committee of Bangladesh Health Professions Institute (BHPI). 

Again before the beginning of the data collection, the researcher obtained the 

permission ensuring the safety of the participants from the concerned authorities of the 

clinical setting and was allotted with a witness from the authority for the verification of 

the collected data. The researcher strictly maintained the confidentiality regarding 

participant’s condition and treatments. 

3.11 Informed Consent 

The researcher obtained informed consent to participate from every subject. A signed 

informed consent form was received from each participants. The participants were 

informed that they have the right to meet with outdoor doctor if they think that the 

treatment is not enough to control the condition or if the condition become worsen. The 

participants were also informed that they are completely free to decline answering any 

question during the study and are free to withdraw their consent and terminate 

participation at any time. Withdrawal of participation from the study should not affect 

their treatment in the physiotherapy department and they should still get the same 

facilities. Every subject had the opportunity to discuss their problem with the senior 

authority or administration of CRP and have any questioned answer to their satisfaction. 
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CHAPTER – IV                                                                      RESULTS 

Mean Age of the Participants 

Table - 2: Mean Age of the Participants 

 

Age Range 

The majority of the participants 36% (n=5) were in “41-50” years of age followed by 

29% (n=4) were in “31-40” years, 21% (n=3) were in “21-30” years and 14% (n=2) 

were in “51-60” years of age range group. 

Figure – 1: Age Range of the Participants with percentage 

21%

29%
36%

14%

Age Range

21-30 31-40 41-50 51-60

Experimental Group Control Group 

Subjects Age (Years) Subjects Age (Years) 

E1 50 C1 35 

E2 26 C2 60 

E3 34 C3 44 

E4 32 C4 30 

E5 34 C5 60 

E6 50 C6 22 

E7 50 C7 49 

Mean Age 39 years Mean Age 42 years 
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Sex of the Participants 

14 Patients with Cervical Derangement Syndrome were included as sample of the study, 

among them 50% (n=7) were Male and 50% (n=7) were Female. On the other hand, In 

Experimental Group 29% (n=4) were Male and 21% (n=3) were Female and in Control 

Group 21% (n=3) were Male and 29% (n=4) were Female 

 

Figure – 2: Gender Distribution with percentage 
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Types and Distribution of Pain 

All the 14 patients of this study were suffering from neck pain and 50% (n=7) were of 

chronic neck pain, 7% (n=1) were of acute neck pain and 43% (n=6) were of sub-acute 

low back pain.  

Among them 13 patients had radiating pain up to arm and 36% (n=5) of them had 

chronic arm pain, 14% (n=2) had acute arm pain, 43% (n=6) had sub-acute arm pain 

and 1 patient had no arm pain e.g. 7%.  

Among them 7 patients had radiating pain up to forearm and 22% (n=3) of them had 

chronic forearm pain, 14% (n=2) had sub-acute forearm pain, 14% (n=2) had acute 

forearm pain and 7 patients had no forearm pain e.g. 50%. 

 

Figure – 3: Types and Distribution of Pain 
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Reported Weakness in the Upper Limb 

The pie chart shows that among the participants it was found that, half of them that is 

50% (n=7) reported of getting less strength in upper limb on the other hand, 50% (n=7) 

were reported not in Cervical Derangement Syndrome. 

 

Figure - 4: Reported Weakness in the Upper Limb 
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Reported Paraesthesia or Numbness in Upper Limb 

The pie chart shows that among the participants it was found that 29% (n=4) were 

reported no paraesthesia or numbness meanwhile 71% (n=10) were reported of feeling 

paraesthesia or numbness in the upper limb in Cervical Derangement Syndrome. 

 

Figure - 5: Reported Paraesthesia and Numbness in the Upper Limb 
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Causes of Pain 

According to the patients opinion, half of the patients that is 50% (n=7) were suffering 

from neck pain due to bad posture, 7% (n=1) were due to lifting heavy weight, 43% 

(n=6) were due to others or unknown causes of neck pain. No one was reported 

suffering due to trauma or injury to neck pain in the study. 

 

Figure - 6: Causes of Neck Pain as reported by the patients. 
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Frequency of taking treatment previously 

Among 14 participants, 12 patients (about 60%) took Medicine (pain killer) for their 

neck pain. 5 patients (about 25%) used Cervical Collar, 2 patients (about 10%) took 

Rest and 1 patient (about 5%) took massage therapy for their neck pain and disability. 

None of them had any injection therapy, operation or any other methods of treatments 

previously. 

 

Figure - 7: Frequency of taking treatment previously 
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Pain progression 

After taking previous treatment only 14% (n=2) patients complained that their pain was 

not changing and 79% (n=11) patients complained that their pain was worsening. Only 

7% (n=1) patients told that their pain was improving. 

Figure - 8: Pain progression 
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Mean Difference of Pain Reduction in Control Group 

Control Group Neck Pain Arm Pain Forearm Pain 

Pre-test Post-test Pre-test Post-test Pre-test Post-test 

Mean 6.4 3.1 6.7 3.4 7 3 

Mean Difference    3.3 3.3     4 

Table – 3: Mean Difference of Pain Reduction in Control Group 

Mean Difference of Pain Reduction in Experimental Group 

Table – 4: Mean Difference of Pain Reduction in Experimental Group 

 

The column chart is showing the mean difference of pain reduction rate for neck, arm 

and forearm pain in both experimental and control group. 

Figure – 9: Mean Difference of Pain Reduction 
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Mean Difference of Pain Reduction

Experimental Group Control Group

Experimental Group Neck Pain Arm Pain Forearm Pain 

Pre-test Post-test Pre-test Post-test Pre-test Post-test 

Mean 7.1 1.8 5.8 1.3 6.3 1.3 

Mean Difference     5.3    4.5    5 
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The data was analysed statistically by unrelated t test, in order to find out the statistical 

significance of the study. The results were found to be significant for t value at 

probability level 0.05. The interpretation is given below in the table -  

 

Interpreting the Results of t test 

 df 

Level of 

Significance for 

one-tailed test at 

probability of 

0.05 

t value probability level Comments 

Neck Pain 12 1.782 2.179 1.89 p < 0.05 significant 

Arm Pain 11 1.796 2.201 1.812 p < 0.05 significant 

Forearm Pain 4 2.132 2.776 2.503 p < 0.05 significant 

 

Table – 5: Interpretation of t test Results 
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Mean Difference in Neck Disability Index of Control Group 

Control Group Neck Disability Score 

Pre-test Post-test 

Mean 57.3 10.2 

Mean Difference 47.1 

Table – 6: Mean Difference in NDI of Control Group 

Mean Difference in Neck Disability Index of Experimental Group 

Table – 7: Mean Difference in NDI of Experimental Group 

 

The column chart is showing the mean difference of neck disability reduction rate for 

both experimental and control group. 

Figure – 10: Mean Difference of Neck Disability Reduction 
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CHAPTER – V                                                                DISCUSSION 

The result of this study reported that the combination of Neural Mobilisation and 

McKenzie Approach (Directional Preference) is capable of producing beneficial effect 

for patients with Cervical Derangement Syndrome. The combination technique used in 

experimental group may be beneficial for reducing pain, functional disability in the 

subjects with cervical derangement syndrome. 

The experimental design employed in this study is mainly suitable for a comprehensive 

investigation of the management of participating subjects (Sambyal & Kumar, 2013; 

Kumar, 2010). There was 14 participants in this study. They were distributed randomly 

in two groups of Experimental Group and Control Group. Experimental group received 

both Neural Mobilisation technique and McKenzie Approach (Directional Preference) 

as a combination treatment technique and the Control group received only McKenzie 

Approach (Directional Preference) for treatment of Cervical Derangement Syndrome.  

As the study was done based on McKenzie Approach and techniques of neural 

mobilisation, and as the clinical settings of this study uses McKenzie Cervical Spine 

Assessment Form for provisionally classify the syndromes of neck pain complains, the 

age range was taken based on the theoretical basis of McKenzie Approach and its 

inclusion criteria. McKenzie (1990) stated age range from 12 – 60 found having 

frequency of cervical syndrome, where my study age range was 18 – 60 which includes 

within that range. He also stated, the incidence of neck pain found highest at the age of 

45 to 50. In this study, the mean age of the participants was 39 in Experimental group 

and 42 in Control group. On the other hand, According to Krämer (2011), Intervertebral 

disc syndromes occurs commonly in middle age, the maximum of which is between 

fourties and fifties of age and 68% is aged between 30 to 60 years. So it supports the 

samples of my study. 

According to Krämer (2011), cervical syndromes affect equally in male and female. 

This also supports the male and female samples of my study. Because there was 50% 

male and 50% female participated in both control and experimental group in the study. 

The subjects participated in this study fulfilled the symptomatic criteria for Cervical 

Derangement Syndrome and was found to meet the inclusion criteria and excluding the 

contraindications to the applied therapies (McKenzie & May, 2006). 
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The causes of pain due to Cervical Derangement Syndrome, its symptoms and signs 

was suggested to be neurogenic because of the types and distribution of the pain 

(McKenzie & May, 2006; Cowell & Philips, 2002). 

The mean difference of pain reduction from both experimental and control group shows 

that the study was effective in reducing pain intensity and proves clinically significant. 

On the other hand, the mean difference of neck disability reduction from both groups 

also shows that the study was beneficial in terms of reducing disability and proves 

clinically significant. 

The analysis of significance was carried out by using unrelated t test to compare the 

effectiveness of Neural Mobilisation technique along with McKenzie Approach 

(Directional Preference) as a combination therapy for management of pain and 

minimise disability of the patients with Cervical Derangement Syndrome as compared 

to McKenzie Approach (Directional Preference) alone. 

By using an unrelated t test on the data the results were found to be significant (p <0.05 

for a one-tailed hypothesis). The null hypothesis can therefore be rejected. This means 

that Neural Mobilisation along with McKenzie Approach (Directional Preference) is 

more effective than McKenzie Approach (Directional Preference) only for reducing 

pain and disability in patients with Cervical Derangement Syndrome. 

Kumar (2010) found in his study, statistically significant in McKenzie Approach group 

and Neural Mobilisation group separately. The Mean percentage of improvement in 

arm for McKenzie group was 73 % on 5th day and 96 % in 10th day with t value 3.467 

and p value less than 0.02. 

In this study, Researcher found reduction of pain in both control group and 

experimental group. But the comparison of both groups show that, Neural Mobilisation 

along with McKenzie Approach (Directional Preference) is effective in reducing neck 

pain and disability. 
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Limitations 

The study was conducted within short period which is the main limitation of this study. 

The study was conducted with 14 patients of Cervical Derangement Syndrome, which 

was a very small size of samples in both groups and was not sufficient enough for the 

study to generalize its findings to the wider population and variable patient mass of this 

condition. 

There was no system of long term follow-up after the post-test of the study.  

There was no available research done in this area in Bangladesh. So, relevant 

information about Cervical Derangement Syndrome patient with specific intervention 

for Bangladesh was very limited in this study. 
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CHAPTER – VI          CONCLUSION AND RECOMMENDATION 

The study was an experimental design to examine the effectiveness of Neural 

Mobilisation along with McKenzie Approach (Directional Preference) for Cervical 

Derangement Syndrome, where the results of the study have demonstrated that the 

combination technique is significantly capable of producing beneficial effects on pain 

reduction, functional disability minimization and cervical spinal mobility in patients 

with Cervical Derangement Syndrome. 

Reduction of pain and associated symptoms were maximum in the patients treated with 

combination of Neural Mobilisation technique along with McKenzie Approach 

(Directional Preference), Range of Motion recovery as well as Reduction of Functional 

Disability was also found clinically significant. 

The result also indicate that the significant changes in both groups are due to the 

selection of a well- defined population of mechanical neck pain patients using specific 

inclusion and exclusion criteria. It may be helpful for patient with mechanical neck pain 

to increase functional abilities for mechanical neck pain. 

Despite the limitations of the study particularly small sample size, the results of the 

study give further motivation to controlled clinical trials with sufficient time and sample 

size. It could be also suggested that for further future study can be carried out with 

comparable patient variables with emphasis on ergometrics variables. 

  



40 

 

REFERENCES 

 Abdulwahab, S.S., (1999). Treatment based on H-reflexes testing improves 

disability status in patients with cervical radiculopathy. International Journal of 

Rehabilitation Research, 22(3): 207-214.  

 Abdulwahab, S.S., and Sabbahi, M., (2000). Neck retractions, cervical root 

decompression, and radicular pain. Journal of Orthopaedic & Sports Physical 

Therapy, 30(1): 4-12. 

 Aina, A., May, S., Clare H., (2004). The centralization phenomenon of spinal 

symptoms - a systematic review. Manual Therapy, 9:134-43 

 Allison, G.T., Nagy, B.M., and Hall, T., (2002). A randomized clinical trial of 

manual therapy for cervico-brachial pain syndrome–a pilot study. Manual 

Therapy, 7(2): 95-102. 

 Boyles, R., Toy, P., Mellon Jr, J., Hayes, M., and Hammer, B., (2011). 

Effectiveness of manual physical therapy in the treatment of cervical 

radiculopathy: a systematic review. Journal of Manual & Manipulative 

Therapy, 19(3): 135-142. 

 Butler, D.S., (1991). Mobilisation of Nervous System. New York: Churchill 

Livingstone. 

 Clare A, Adams R., Maher C., (2005). Reliability of McKenzie classification of 

patients with cervical or lumbar pain. Journal of Manipulative and Physiological 

Therapeutics, 28:122–127. 

 Cleland J.A., Fritz J.M., Whitman J.M., Heath R., (2007). Predictors of short-

term outcome in people with a clinical diagnosis of cervical radiculopathy. 

Physical Therapy, 87:1619–32 

 Cleland, J.A., Childs, J.D., and Whitman, J.M., (2008). Psychometric properties 

of the Neck Disability Index and Numeric Pain Rating Scale in patients with 

mechanical neck pain. Archives of Physical Medicine and Rehabilitation, 89(1): 

69-74. 

 Coppieters, M.W., Stappaerts, K.H., Wouters, L.L., and Janssens, K., (2003). 

The immediate effects of a cervical lateral glide treatment technique in patients 

with neurogenic cervicobrachial pain. Journal of Orthopaedic & Sports Physical 

Therapy, 33(7): 369-378. 



41 

 

 Cowell, I.M., and Philips, D.R., (2002). Effectiveness of manipulative 

physiotherapy for the treatment of a neurogenic cervicobrachial pain syndrome: 

a single case study – experimental design. Manual Therapy, 7(1): 31-38. 

 DePoy, E., and Gitlin, L.N., (2013). Introduction to research: Understanding 

and applying multiple strategies. USA: Elsevier Health Sciences. 

 Ellis, R.F., and Hing, W.A., (2008). Neural Mobilization: A Systematic Review 

of Randomized Controlled Trials with an Analysis of Therapeutic Efficacy. 

Journal of Manual and Manipulation Therapy, 16(1): 8–22. 

 Heffner, S., (2000). The McKenzie protocol in cervical spine rehabilitation. 

Conservative management of cervical spine syndromes. New York: McGraw-

Hill, 641-662 

 Hicks, C.M., (2009). Research Methods for Clinical Therapists: Applied Project 

Design and Analysis. USA: Elsevier Health Sciences. 

 Hunt, G.C., (2002). Peripheral nerve biomechanics: application to 

neuromobilization approaches. Physical Therapy Reviews, 7(2): 111-121. 

 Kleinrensink, G.J., Stoeckart, R., Mulder, P.G.H., Hoek, G.V.D., Broek, T.H., 

Vleeming, A., and Snijders, C.J., (2000). Upper limb tension tests as tools in 

the diagnosis of nerve and plexus lesions: anatomical and biomechanical 

aspects. Clinical Biomechanics, 15(1): 9-14. 

 Krämer, J., (2011). Intervertebral disk diseases: Causes, diagnosis, treatment 

and prophylaxis. New York: Thieme. 

 Kumar, S., (2010). A prospective randomized controlled trial of neural 

mobilization and Mackenzie manipulation in cervical radiculopathy. Indian 

Journal of Physiotherapy and Occupational Therapy, 4(3): 69-75. 

 Long, A., Donelson, R., Fung, T., (2004). Does it matter which exercise? A 

randomized control trial of exercise for low back pain. Spine, 29:2593–2602 

 May, S., and Aina, A., (2012). Centralization and directional preference: A 

systematic review. Manual Therapy, 17:497-506. 

 McCaffery, M., and Pasero, C., (1999). Teaching patients to use a numerical 

pain-rating scale. The American Journal of Nursing, 99(12): 22. 

 McKenzie, R., and May, S., (2003). The Lumbar Spine: Mechanical Diagnosis 

& Therapy, 2nd ed., New Zealand: Spinal Publications New Zealand Ltd. 



42 

 

 McKenzie, R., and May, S., (2006). The cervical and thoracic spine: Mechanical 

diagnosis and therapy, volume 1. 2nd edition. New Zealand: Spinal 

Publications. 

 McKenzie, R.A., (1990). The cervical and thoracic spine: Mechanical diagnosis 

and therapy. Waikanae New Zealand: Spinal Publications. 

 Murphy, D.R., (2004). A clinical model for the diagnosis and management of 

patients with cervical spine syndromes. Australasian Chiropractic & 

Osteopathy, 12(2): 57 

 Murphy, D.R., and Hurwitz, E.L., (2007). A theoretical model for the 

development of a diagnosis-based clinical decision rule for the management of 

patients with spinal pain. BMC Musculoskeletal Disorders, 8(1): 75. 

 Murphy, D.R., Hurwitz, E.L., Gregory, A., Clary, R., (2006). A nonsurgical 

approach to the management of patients with cervical radiculopathy: a 

prospective observational cohort study. Journal of Manipulative Physical 

Therapy, 29: 279-287. 

 Murtagh, J., and Kenna, C., (1997). Back pain and spinal manipulation: a 

practical guide. UK: Butterworth-Heinemann. 

 Nee, R.J., and Butler, D.S., (2006). Management of peripheral neuropathic pain, 

integrating neuro biology, neurodynamics and clinical evidence. Physical 

Therapy in Sports, 7(2): 110-111. 

 Radhakrishnan K, Litchy W, O’Fallon W et al., (1994). Epidemiology of 

cervical radiculopathy. A population based study from Rochester, Minnesota, 

1976 through 1990. Brain: A Journal of Neurology, 117 (Pt 2): 325–335. 

 Rao, R., (2002). Neck pain, cervical radiculopathy, and cervical myelopathy. 

The Journal of Bone & Joint Surgery, 84(10), 1872-1881. 

 Sambyal, S., and Kumar, S., (2013). Comparison between Nerve Mobilization 

and Conventional Physiotherapy in Patients with Cervical Radiculopathy. 

International Journal of Innovative Research & Development, 2(8): 442-445. 

 Schenk, R., Bhaidani, T., Boswell, M., Kelley, J.P., and Kruchowsky, T., 

(2008). Inclusion of mechanical diagnosis and therapy (MDT) in the 

management of cervical radiculopathy: a case report. Journal of Manual & 

Manipulative Therapy, 16(1): 1E-8E. 



43 

 

 Selvaratnam, P.J., Matayas, T.A. and Glasgow, E.F., (1994). Noninvasive 

discrimination of brachial plexus involvement in upper limb pain. Spine, 19(1): 

26-33 

 Shacklock, M., (1995). Neurodynamics. Physiotherapy, 81(1): 9-16. 

 Takasaki, H., and May, S., (2014) Mechanical Diagnosis and Therapy has 

similar effects on pain and disability as ‘wait and see’ and other approaches in 

people with neck pain: a systematic review. Journal of Physiotherapy, 60: 78–

84 

 Treede R.D., Jensen T.S., Campbell J.N. et al., (2008). Neuropathic pain: 

redefinition and a grading system for clinical and research purposes. Neurology, 

70:1630-1635. http://dx.doi. org/10.1212/01.wnl.0000282763.29778.59 

 Vernon, H., (2008). The Neck Disability Index: state-of-the-art, 1991-2008. 

Journal of Manipulative and Physiological Therapeutics, 31(7): 491-502. 

 Vernon, H., and Mior, S., (1991). The Neck Disability Index: A study of 

reliability and validity. Journal of Manipulative and Physiological Therapeutics, 

14: 409-415. 

 Young, I.A., Cleland, J.A., Michener, L.A., and Brown, C., (2010). Reliability, 

construct validity, and responsiveness of the neck disability index, patient-

specific functional scale, and numeric pain rating scale in patients with cervical 

radiculopathy. American Journal of Physical Medicine & Rehabilitation, 

89(10): 831-839. 

  



44 

 

ANNEXURE 

 

1. Consent Form (Bengali Version) 

2. Questionnaire (Bengali Version) 

3. Consent Form (English Version) 

4. Questionnaire (English Version) 

5. Statistical Analysis 

6. Statistical Probability Tables 

7. Permission Letter 

  



45 

 

সম্মতিপত্র 

আসসালামু আলাইকুম/নমস্কার,  আমম রামিউল কমরম, ঢাকা মিশ্বমিদ্যালয়ের মিমকৎসা অনুষযদ্র অধীযন িাাংলাযদ্শ 

হেল থ প্রযিশন ইনমিটিউট (মিএইিমিআই) এর ৪থথ িষথ মি. এসমস. ইন মিমিওযথরামি মিভাগ এর একিন মশক্ষাথী। 
অধযা়েযনর অাংশ মেযসযি আমাযক একটি গযিষণা সম্পাদ্ন করযে েযি এিাং এটা আমার প্রামেষ্ঠামনক কাযির একটা 

অাংশ। মনযনাক্ত েথযামদ্ িাঠ করার ির অাংশগ্রেণকারীযদ্র অধযা়েযন অাংশগ্রেযনর িনয অনুযরাধ করা েযলা। 

আমার গযিষণা মশযরানাম "ঘাড়ে সারভাইক্যাল তিড়রঞ্জড়েন্ট তসড়রাে ররাগীড়ের রেড়ত্র েযাতক্নতি তিতক্ৎসা 

ব্যব্স্থার সাড়ে তনউরাল রোতব্লাইড়িশন এর ক্ার্যক্ারীিা"। এই গযিষণা়ে মাধযযম আমম ঘাযের িযাথার মিমকৎসার 

িনয মযামকনমি মিমকৎসা িযিস্থার  সযে মনউরাল হমামিলাইযিশন এর কার্থকামরো খুুঁযি হির করার হিষ্টা করযিা। 

আমার গযিষণার উযেশয েযলা হথরািী হদ্িার িূযিথ ও িযর হরাগীযদ্র িযাথা, নোিো ও প্রমেিন্ধকো িমরমাি করা। 
আমম র্মদ্ আমার গযিষণাটি সাথথকভাযি  সমূ্পণথ করযে িামর েযি হর্সি হরাগীরা ঘাযের িযাথা়ে ভুগযেন োরা উিকৃে 

েযিন এিাং এটি েযি একটি িরীক্ষামূলক প্রমাণ। 

আমার গযিষণা প্রকল্প িাস্তিা়েন করার িনয, আমম হরাগীযদ্র কাে হথযক মকেু েথয সাংগ্রে করি। এিনয আমম আিনার 

সাযথ হিশ কয়েকিার হদ্খা করি। আমার গযিষণা়ে অাংশগ্রেযণ আিনার হকান ক্ষমে িা মিিদ্ েযি না। আিমন হর্ 

হকাযনা সম়ে মনযিযক এ গযিষণা হথযক প্রেযাোর করযে িাযরন। এই গযিষণার প্রাপ্ত েথয সমূ্পণথভাযি হগািনী়ে 

থাকযি এিাং অাংশগ্রেণকারীর িযমক্তগে েথয আিনার অনুমমে িযমেযরযক অনয হকাথাও প্রকাশ করা েযি না। 

আিনার গযিষণা সম্পযকথ  র্মদ্ হকাযনা মিজ্ঞাসা থাযক েযি আিমন অনুগ্রেিূূ্িক হর্াগাযর্াগ করযে িাযরন গযিষক 

রামিউল কমরম অথিা হমাোম্মদ্ আযনা়োর হোযসন, সেযর্াগী অধযািক এিাং মিভাগী়ে প্রধান, মিমিওযথরামি মিভাগ 

মিএইিমিআই, মসআরমি, সাভার, ঢাকা-১৩৪৩ এ হর্াগাযর্াগ করযে িাযরন। 

শুরু করার আযগ আিনার মক হকান প্রশ্ন আযে ?  

আমম মক শুরু করযে িামর ? 

                       েযা                                    না 

অাংশগ্রেণকারীর স্বাক্ষর ও োমরখ ................................. 

গযিষযকর স্বাক্ষর ও োমরখ ........................................ 

সাক্ষীর স্বাক্ষর  ও োমরখ  ...........................................      
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প্রশ্নাব্লী (ব্াাংলা) 

পব্য-ক্: ব্যতিগি িেযাব্লী 

এই প্রশ্নিত্রটি তেমর করা েয়েযে ঘাযে সারভাইকযাল মিযরঞ্জযমন্ট মসযরাম এর িযথার হরাগীযদ্র িযথা িমরমাি 

করার িনয। িযমক্তগে েথযািলী অাংশটি মিমিওযথরামিি/গযিষক কাযলা/নীল কলযমর দ্বারা িূরণ করযিন। 

হকাি নাংংঃ                                                                                     োমরখংঃ 

হরাগীর নামংঃ                                                                                  মলেংঃ 

ি়েসংঃ                                                                                           হিশাংঃ 

ঠিকানাংঃ                                                                                

হিান নম্বরংঃ  

 

১. আিমন কেমদ্ন র্ািে ঘাযের  িযাথা়ে ভূগযেন? 

     িের ............ মাস ............ সপ্তাে ............      

    আিনার ঘাযের িযাথা হকান িাযশ হিমশ?     

     ১ িান িাযশ             ২  িাম িাযশ            ৩  মাঝখাযন           ৪  উভ়ে িাযশ সমান 
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২। আিনার কী িাহুযে হকান িযাথা আযে?      ১   েযাুঁ            ২    না  

    র্মদ্ থাযক, েযি আিমন কেমদ্ন ধযর িাহুর িযথা়ে ভূগযেণ?  

     িের ............ মাস ............ সপ্তাে ............ 

   আিনার িাহুর িযাথা হকান িাযশ হিমশ? ( সঠিক উত্তর এর িাযশ টিক মিহ্ন  মদ্ন) 

       ১  িান           ২  িাম               ৩  উভ়ে 

 

৩। আিনার কী োযে  হকান িযাথা আযে?       ১   েযাুঁ            ২    না 

    র্মদ্ থাযক , েযি আিমন কেমদ্ন ধযর োযের িযাথা়ে ভূগযেণ?  

     িের ............ মাস ............ সপ্তাে ............ 

    আিনার োযের িযাথা হকান িাযশ হিমশ? ( সঠিক উত্তর এর িাযশ টিক মিহ্ন  মদ্ন) 

       ১  িান িাযশ           ২  িাম িাযশ                ৩  উভ়ে িাযশ সমান 

 

৪। আিনার িযাথা হকাথা়ে হিমশ?  

   ১  ঘাযের িযাথা োযের িযথার হিয়ে হিমশ 

   ২  োে-এর িযাথা ঘাযের এর িযথার হিয়ে হিমশ 

   ৩  ঘাে ও োযের িযাথা সমান। 

 

৫। আিনার োযে মক  দুিথলো অনুভি কযরন?       ১   েযাুঁ            ২    না 

     আিনার োযের দুিথলো হকান িাযশ হিমশ? ( সঠিক উত্তর এর িাযশ টিক মিহ্ন  মদ্ন) 

         ১  িান িাযশ           ২  িাম িাযশ                ৩  উভ়ে িাযশ সমান 
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৬। আিনার োযে মক অসােো অনুভি কযরন? ১   েযাুঁ            ২    না 

      আিনার োযের অসােো হকান িাযশ হিমশ? ( সঠিক উত্তর এর িাযশ টিক মিহ্ন  মদ্ন) 

       ১  িান িাযশ           ২  িাম িাযশ                ৩  উভ়ে িাযশ সমান 

 

৭। আিনার িযাথা কযর মননমলমখে           খারাি                        ভাল                 অিমরিমেথ ে 

  

ক) মিে েয়ে শুযল                    ১            ২          ৩ 

 

খ) কাে েয়ে শুযল                   ১            ২          ৩ 

 

গ)  ঘাে ঘুরাযল                      ১            ২          ৩ 

 

ঘ) সামযনর মদ্যক ঝুকযল                ১            ২          ৩ 

 

ঙ) িযস থাকযল                      ১            ২          ৩ 

 

ি) উঠযে হগযল                      ১            ২          ৩ 

 

ে) কামশ / োুঁ মি মদ্যল                  ১            ২          ৩ 

 

  

 

  



49 

 

৮। আিনার িযাথা মক কারযন সৃমষ্ট েয়েযে িযল আিমন মযন কযরন? ( সঠিক উত্তর এর িাযশ টিক মিহ্ন  মদ্ন) 

 

  ১  হকান আঘাযের িযল  

   ২  ত্রুটিিূণথ হদ্েভমে  

   ৩  হকান ভামর িস্তু েুলযে মগয়ে  

   ৪  অনযানয  

 

৯। আিনার িযাথা কখন েীব্র ে়ে? ( সঠিক উত্তর এর িাযশ টিক মিহ্ন  মদ্ন)  

   ১  সকাযল 

   ২  সন্ধযা়ে 

   ৩  মদ্ন িাোর সাযথ সাযথ  

   ৪  সারামদ্ন 

 

১০। এখাযন আসার আযগ ির্থন্ত আিমন কী কী ধরযনর মিমকৎসা মনয়েযেন? 

ক) মিশ্রাম                               ১   েযাুঁ             ২    না 

খ) ঔষধ                                ১   েযাুঁ            ২    না 

গ) সারভাইকাল কলার             ১   েযাুঁ            ২    না 

ঘ) মিমিওযথরামি                    ১   েযাুঁ            ২    না 

ঙ) মযাযসি                             ১   েযাুঁ            ২    না 

ি) ইনযিকশন                        ১   েযাুঁ            ২    না 

ে) অযরািিার                         ১   েযাুঁ            ২    না 



50 

 

ি) অনযানয                             ১   েযাুঁ            ২    না 

 

১১। আিনার সমসযাটির অগ্রগমে হকমন? ( সঠিক উত্তর এর িাযশ টিক মিহ্ন  মদ্ন) 

   ১  উন্নমের মদ্যক 

   ২  অিমরিমেথ ে 

   ৩  অিনমের মদ্যক 
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পব্য-খ: ব্যাোর অব্স্থা পতরোপ 

McCaffery & Beebe (1999) হরাগীযদ্র িযাথার অমভজ্ঞো িযখযা করার িনয মনওমামরক হিইন হরটিাং হস্কল 

িযিোর কযরন। এটা সাংখযাসূিক িযথা মনধথারক হস্কল মেসাযি িমরমিে । এখাযন হস্কযল শূনয (০) মাযন হকান 

িযাথা হনই (১-৩) মাযন োলকা িযাথা (৪-৬) মাযন সেনী়ে িযাথা এিাং (৭-১০) মাযন েীব্র িযথা। 

প্রশ্নািলীর এই অাংযশ একটি কাযলা িা নীল রঙীন িল কলম িযিোর কযর হরাগীর দ্বারা িূরণ করা েযি। হরাগী 

হকান প্রশ্ন মাযন িুঝযে না িারযল, মিমিওযথরামিিযক মনমদ্থ ষ্ট অাংযশর অথথ িমরষ্কার করযে অনুযরাধ করা েল। 

এখাযন মকেু প্রশ্ন আযে এিাং প্রমেটি প্রযশ্নর সযে একটি দ্ীঘথ লাইন আযে। লাইনটি িযথার িমরমস্থমে উিস্থািন 

কযর, িাম োযের মদ্যক শূনয (০) হকান িযথা হনই এিাং িান োযের মদ্যক দ্শ (১০) েীব্র িযথা মাযন প্রমেমনমধত্ব 

কযর। মননমলমখে প্রযশ্ন আিনার িযথার িমরমান লাইন মিমহেে করুন।  

উদ্ােরণ স্বরূিংঃ 

র্মদ্ কাযরা ঘাযের িযথার িমরমাণ ে়ে ৭ হথযক ৯ এর মযধয োেযল মেমন িূরণ করযিন- 

 

০          ১          ২          ৩          ৪          ৫          ৬          ৭          ৮          ৯          ১০ 

 

এখাযন শূনয (০) মাযন হকান িযাথা  হনই (১-৩) মাযন  োলকা িযাথা (৪-৬) মাযন সেনী়ে িযাথা  এিাং (৭-১০)  

মাযন েীব্র িযাথা। 

 

 

১। আিযক আিনার ঘাযের িযাথার েীব্রো কযোটুকু?  

 

০          ১          ২          ৩          ৪          ৫          ৬          ৭          ৮          ৯          ১০ 

এখাযন শূনয (০) মাযন হকান িযাথা  হনই (১-৩) মাযন  োলকা িযাথা (৪-৬) মাযন সেনী়ে িযাথা  এিাং (৭-১০)  

মাযন েীব্র িযাথা। 
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২। আিযক আিনার িাহুর িযাথার েীব্রো কযোটুকু? 

 

০          ১          ২          ৩          ৪          ৫          ৬          ৭          ৮          ৯          ১০ 

 

এখাযন শূনয (০) মাযন হকান িযাথা  হনই (১-৩) মাযন  োলকা িযাথা (৪-৬) মাযন সেনী়ে িযাথা  এিাং (৭-১০)  

মাযন েীব্র িযথা। 

 

৩। আিযক আিনার োে-এর িযাথার েীব্রো কযোটুকু? 

 

০          ১          ২          ৩          ৪          ৫          ৬          ৭          ৮          ৯          ১০ 

 

এখাযন শূনয (০) মাযন হকান িযাথা  হনই (১-৩) মাযন  োলকা িযাথা (৪-৬) মাযন সেনী়ে িযাথা  এিাং (৭-১০)  

মাযন েীব্র িযাথা। 
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পব্য- গ  ঘাড়ের অেেিা সূিক্ প্রশ্নাব্লী 

 

এই প্রশ্নািলী আিনার ঘাে িযথা তদ্নমিন িীিন িমরিালনা করার িনয আিনার ক্ষমোযক মকভাযি প্রভামিে 

কযরযে  হস সম্বযন্ধ আমাযদ্র েথয মদ্যে তেমর করা েয়েযে। 

আিমন দ়্ো কযর নীযির প্রমেটি মিভাগ েযে হর্যকান একটি উমক্ত টিক মদ্য়ে মিমহ্নে করুন হর্টি আিনার 

িেথ মান অিস্থাযক সিযিয়ে ভালভাযি িযখযা কযর। 

 

অনুড়েে ১: ব্যাোর িীব্রিা 

 আমার এই মুেূযেথ  হকান িযথা হনই 

 আমার এই মুেূযেথ  খুি োলকা িযথা আযে 

 আমার এই মুেূযেথ  মাঝামর িযথা আযে 

 আমার এই মুেূযেথ  িযথা হমাটামুটি গুরুের  

 আমার এই মুেূযেথ  িযথা খুি গুরুের 

 আমার এই মুেূযেথ  িযথা সিযিয়ে খারাি  

 

অনুড়েে ২: তনড়ির রেখাড়শানা ব্া ব্যতিগি র্ত্ন (ক্াপে র ৌিক্রণ, পতর ান ইিযাতে) 

 আমম সাধারণে অমেমরক্ত িযথা োোই মনযিযক হদ্খাযশানা করার কাি করযে িামর 

 আমম সাধারণে মনযিযক হদ্খাযশানা করযে িামর মকন্তু এযে অমেমরক্ত িযথা ে়ে 

 আমম মনযিযক হদ্খাযশানা করার কাি করযে হগযল িযাথা অনুভি কমর এিাং আমম ধীরগমে এিাং 

সেকথ ো অিলম্বন কমর 

 আমাযক সামানয সাোর্য করযল আমম আমার িযমক্তগে র্যের অমধকাাংশ কািই িমরিালনা করযে 

িামর 

 আমার মনযির র্যের অমধকাাংশ হক্ষযত্রই প্রমেমদ্নই সাোর্য প্রয়োিন ে়ে 

 আমম কািে িমরধান করযে িামর না, আমার কািে হধৌে করযে অসুমিধা ে়ে এিাং মিোনা়ে শুয়ে 

থাকযে ে়ে 

 

অনুড়েে ৩: উড়তালন 

 আমম অমেমরক্ত িযথা োোই ভারী ওিন উযত্তালন করযে িামর  

 আমম ভারী ওিন উযত্তালন করযে িামর মকন্তু এটা অমেমরক্ত িযথা হদ়্ে  

 িযথা আমাযক হমযঝ হথযক ভারী ওিন উযত্তালন করযে িাধা হদ়্ে , মকন্তু আমম ো িামর র্মদ্ হসটা 

সুমিধামে হকাথাও স্থািন করা থাযক, উদ্ােরণস্বরূি, হকান একটি হটমিল এর উির হথযক 

 িযথা আমাযক হমযঝ হথযক ভারী ওিন উযত্তালন করযে িাধা হদ়্ে , মকন্তু আমম মাঝামর হথযক 

োলকা ওিন উযত্তালন করযে িামর র্মদ্ হসটা সুমিধামে হকাথাও স্থািন করা থাযক 

 আমম শুধুমাত্র খুি োলকা ওিন উযত্তালন করযে িামর 
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 আমম হকান মকেু উযত্তালন িা মকেু িেন করযে িামর না 

 

অনুড়েে ৪: পো 

 আমম আমার ঘাযে হকান িযথা োোই র্েটা আমম িাই েেটাই িেযে িামর 

 আমম আমার ঘাযে সামানয িযথা মনয়ে র্েটা আমম িাই িেযে িামর 

 আমম আমার ঘাযে সেনী়ে িযথা মনয়ে র্েটা আমম িাই িেযে িামর 

 আমম আমার ঘাযে মাঝামর িযথার কারযণ আমম র্েটা িাই িেযে িামর না 

 আমম আমার ঘাযে েীব্র িযথার কারযণ খুি কমই িেযে িামর  

 আমম িযথার কারযণ একদ্মই িেযে িামর না 

 

 

অনুড়েে ৫: োোব্যাো 

 আমার হকান মাথািযাথাই হনই 

 আমার সামানয মাথািযথা আযে, র্া কদ্ামিৎ আযস  

 আমার সেনী়ে মাথািযাথা আযে, র্া কদ্ামিৎ আযস 

 আমার সেনী়ে মাথািযাথা আযে, র্া ঘন ঘন আযস  

 আমার েীব্র মাথািযাথা আযে, র্া ঘন ঘন আযস 

 আমার প্রা়ে সি সম়ে মাথািযাথা ে়ে 

 

 

অনুড়েে ৬: েড়নাড়র্াগ 

 আমম হকান অসুমিধা োোই র্খন িাই েখনই আমম সমূ্পণথরূযি মযনাযর্াগ মদ্যে িামর  

 আমম সামানয অসুমিধার সযে র্খন িাই েখনই আমম সমূ্পণথরূযি মযনাযর্াগ মদ্যে িামর  

 আমম র্খন মযনাযর্াগ মদ্যে িাই েখন িলনসই মাত্রার অসুমিধা ে়ে 

 আমম র্খন মযনাযর্াগ মদ্যে িাই েখন অযনক অসুমিধা ে়ে 

 আমম র্খন মযনাযর্াগ মদ্যে িাই েখন গুরুের অসুমিধা ে়ে 

 আমম একদ্মই মযনাযর্াগ মদ্যে িামরনা 

 

 

অনুড়েে ৭: ক্াি 

 আমম র্ে িাই েে কাি করযে িামর 

 আমম শুধুমাত্র আমার স্বাভামিক কাি করযে িামর, মকন্তু এর হিমশ না 

 আমম আমার অমধকাাংশ স্বাভামিক কাি করযে িামর, মকন্তু এর হিমশ না 
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 আমম আমার স্বাভামিক কাি করযে িামর না 

 আমম খুি কমই হকান কাি করযে িামর 

 আমম একদ্মই হকান কাি করযে িামর না 

 

অনুড়েে ৮: গাতে িালনা 

 আমম হকাযনা ঘাে িযথা োোই আমার গােী িালনা করযে িামর 

 আমম আমার ঘাযে সামানয িযথা মনয়ে র্েক্ষণ দ্ীঘথ খুমশ েেক্ষণ আমার গােী িালনা করযে িামর 

 আমম আমার ঘাযে সেনী়ে িযথা মনয়ে র্েক্ষণ দ্ীঘথ খুমশ েেক্ষণ আমার গােী িালনা করযে িামর 

 আমম আমার ঘাযে মাঝামর িযথার কারযণ র্েক্ষণ দ্ীঘথ খুমশ েেক্ষণ আমার গােী িালনা করযে িামর 

না 

 আমম আমার ঘাযে েীব্র িযথার কারযণ গােী িালনা করযে িামর না 

 আমম একদ্মই আমার গােী িালনা করযে িামর না 

 

অনুড়েে ৯: ঘুে 

 আমার ঘুম আসযে হকান কষ্ট ে়ে না 

 আমার ঘুম আসযে সামানয সমসযা ে়ে (১ ঘণ্টার কম সম়ে মনঘুথম কাযট) 

 আমার ঘুম আসযে সমসযা ে়ে (১ হথযক ২ ঘণ্টা মনঘুথম কাযট) 

 আমার ঘুূ্ম িমরমমেরূযি নষ্ট ে়ে (২ হথযক ৩ ঘণ্টা মনঘুথম কাযট) 

 আমার ঘুম িযািকভাযি নষ্ট ে়ে (৩ হথযক ৫ ঘণ্টা মনঘুথম কাযট) 

 আমার ঘুম সমূ্পণথভাযি নষ্ট ে়ে (৫ হথযক ৭ ঘণ্টা মনঘুথম কাযট) 

 

অনুড়েে ১০: তিততব্ড়নােন ক্ার্যক্রে 

 আমম আমার ঘাযে হকান িযাথা োোই সি মিত্তমিযনাদ্ন কার্থক্রযম অাংশগ্রেন করযে িারমে 

 আমম আমার ঘাযে মকেু িযথা মনয়ে সি মিত্তমিযনাদ্ন কার্থক্রযম অাংশগ্রেন করযে িারমে 

 আমম আমার ঘাযে িযথার কারযণ অমধকাাংশ কার্থক্রযম অাংশগ্রেন করযে িারমে, মকন্তু আমার সকল 

স্বাভামিক মিত্তমিযনাদ্ন কার্থক্রযম অাংশগ্রেন করযে িারমে না 

 আমম আমার ঘাযে িযথার কারযণ আমার স্বাভামিক মিত্তমিযনাদ্ন কার্থক্রযমর কয়েকটি কাযি 

মনয়োমিে েযে িারমে 

 আমম আমার ঘাযে িযথার কারযণ আমার স্বাভামিক মিত্তমিযনাদ্ন কার্থক্রযমর খুিই কম কাযি 

মনয়োমিে েযে িারমে 

 আমম একদ্মই হকান মিত্তমিযনাদ্ন কার্থক্রযম অাংশগ্রেন করযে িারমে না 
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Score:   /50  Transform to percentage score x 100 =  % points 

 
Scoring:  

 

For each section the total possible score is 5: if the first statement is marked the 

section score = 0, if the last statement is marked it = 5. 

If all ten sections are completed the score is calculated as follows: 

 

Example: 

16 (total scored) 

50 (total possible score) x 100 = 32% 

 

If one section is missed or not applicable the score is calculated: 16 (total scored) 

45 (total possible score) x 100 = 35.5% 

 

Minimum Detectable Change (90% confidence): 5 points or 10 %points 
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তিতক্ৎসা পরব্িী প্রশ্নাব্লী (ব্াাংলা) 

পব্য-ক্: ব্যতিগি িেযাব্লী 

এই প্রশ্নিত্রটি তেমর করা েয়েযে ঘাযে সারভাইকযাল মিযরঞ্জযমন্ট মসযরাম এর িযথার হরাগীযদ্র িযাথা িমরমাি 

করার িনয। িযমক্তগে েথযািলী অাংশটি মিমিওযথরামিি/গযিষক কাযলা/নীল কলযমর দ্বারা িূরণ করযিন।  

হকাি নাংংঃ                                                                                     োমরখংঃ 

হরাগীর নামংঃ                                                                                  মলেংঃ 

ি়েসংঃ                                                                                           হিশাংঃ 

ঠিকানাংঃ                                                                                

হিান নম্বরংঃ  

পব্য-খ: ব্যাোর অব্স্থা পতরোপ 

McCaffery & Beebe (1999) হরাগীযদ্র িযাথার অমভজ্ঞো িযাখযা করার িনয মনওমামরক হিইন হরটিাং হস্কল 

িযিোর কযরন। এটা সাংখযাসূিক িযাথা মনধথারক হস্কল মেসাযি িমরমিে । এখাযন হস্কযল শূনয (০) মাযন হকান 

িযাথা হনই (১-৩) মাযন োলকা িযাথা (৪-৬) মাযন সেনী়ে িযাথা এিাং (৭-১০) মাযন েীব্র িযাথা। 

প্রশ্নািলীর এই অাংযশ একটি কাযলা িা নীল রঙীন িল কলম িযিোর কযর হরাগীর দ্বারা িূরণ করা েযি। হরাগী 

হকান প্রশ্ন মাযন িুঝযে না িারযল, মিমিওযথরামিিযক মনমদ্থ ষ্ট অাংযশর অথথ িমরষ্কার করযে অনুযরাধ করা েল। 

এখাযন মকেু প্রশ্ন আযে এিাং প্রমেটি প্রযশ্নর সযে একটি দ্ীঘথ লাইন আযে। লাইনটি িযথার িমরমস্থমে উিস্থািন 

কযর, িাম োযের মদ্যক শূনয (০) হকান িযথা হনই এিাং িান োযের মদ্যক দ্শ (১০) েীব্র িযথা মাযন প্রমেমনমধত্ব 

কযর। মননমলমখে প্রযশ্ন আিনার িযথার িমরমান লাইন মিমহেে করুন।  

উদ্ােরণ স্বরূিংঃ 

র্মদ্ কাযরা ঘাযের িযাথার িমরমাণ ে়ে ৭ হথযক ৯ এর মযধয োেযল মেমন িূরণ করযিন- 

 

০          ১          ২          ৩          ৪          ৫          ৬          ৭          ৮          ৯          ১০ 

 

এখাযন শূনয (০) মাযন হকান িযাথা  হনই (১-৩) মাযন  োলকা িযাথা (৪-৬) মাযন সেনী়ে িযাথা  এিাং (৭-১০)  

মাযন েীব্র িযাথা। 
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১। আিযক আিনার ঘাযের িযাথার েীব্রো কযোটুকু?  

 

০          ১          ২          ৩          ৪          ৫          ৬          ৭          ৮          ৯          ১০ 

এখাযন শূনয (০) মাযন হকান িযথা  হনই (১-৩) মাযন  োলকা িযথা (৪-৬) মাযন সেনী়ে িযথা  এিাং (৭-১০)  

মাযন েীব্র িযথা। 

 

 

 

২। আিযক আিনার িাহুর িযাথার েীব্রো কযোটুকু? 

 

০          ১          ২          ৩          ৪          ৫          ৬          ৭          ৮          ৯          ১০ 

 

এখাযন শূনয (০) মাযন হকান িযাথা  হনই (১-৩) মাযন  োলকা িযাথা (৪-৬) মাযন সেনী়ে িযাথা  এিাং (৭-১০)  

মাযন েীব্র িযথা। 

 

৩। আিযক আিনার োে-এর িযাথার েীব্রো কযোটুকু? 

 

০          ১          ২          ৩          ৪          ৫          ৬          ৭          ৮          ৯          ১০ 

 

এখাযন শূনয (০) মাযন হকান িযাথা  হনই (১-৩) মাযন  োলকা িযাথা (৪-৬) মাযন সেনী়ে িযাথা  এিাং (৭-১০)  

মাযন েীব্র িযাথা। 
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পব্য- গ  ঘাড়ের অেেিা সূিক্ প্রশ্নাব্লী 

 

এই প্রশ্নািলী আিনার ঘাে িযথা তদ্নমিন িীিন িমরিালনা করার িনয আিনার ক্ষমোযক মকভাযি প্রভামিে 

কযরযে  হস সম্বযন্ধ আমাযদ্র েথয মদ্যে তেমর করা েয়েযে। 

আিমন দ়্ো কযর নীযির প্রমেটি মিভাগ েযে হর্যকান একটি উমক্ত টিক মদ্য়ে মিমহ্নে করুন হর্টি আিনার 

িেথ মান অিস্থাযক সিযিয়ে ভালভাযি িযখযা কযর। 

 

অনুড়েে ১: ব্যাোর িীব্রিা 

 আমার এই মুেূযেথ  হকান িযথা হনই 

 আমার এই মুেূযেথ  খুি োলকা িযথা আযে 

 আমার এই মুেূযেথ  মাঝামর িযথা আযে 

 আমার এই মুেূযেথ  িযথা হমাটামুটি গুরুের  

 আমার এই মুেূযেথ  িযথা খুি গুরুের 

 আমার এই মুেূযেথ  িযথা সিযিয়ে খারাি  

 

অনুড়েে ২: তনড়ির রেখাড়শানা ব্া ব্যতিগি র্ত্ন (ক্াপে র ৌিক্রণ, পতর ান ইিযাতে) 

 আমম সাধারণে অমেমরক্ত িযথা োোই মনযিযক হদ্খাযশানা করার কাি করযে িামর 

 আমম সাধারণে মনযিযক হদ্খাযশানা করযে িামর মকন্তু এযে অমেমরক্ত িযথা ে়ে 

 আমম মনযিযক হদ্খাযশানা করার কাি করযে হগযল িযাথা অনুভি কমর এিাং আমম ধীরগমে এিাং 

সেকথ ো অিলম্বন কমর 

 আমাযক সামানয সাোর্য করযল আমম আমার িযমক্তগে র্যের অমধকাাংশ কািই িমরিালনা করযে 

িামর 

 আমার মনযির র্যের অমধকাাংশ হক্ষযত্রই প্রমেমদ্নই সাোর্য প্রয়োিন ে়ে 

 আমম কািে িমরধান করযে িামর না, আমার কািে হধৌে করযে অসুমিধা ে়ে এিাং মিোনা়ে শুয়ে 

থাকযে ে়ে 

 

অনুড়েে ৩: উড়তালন 

 আমম অমেমরক্ত িযথা োোই ভারী ওিন উযত্তালন করযে িামর  

 আমম ভারী ওিন উযত্তালন করযে িামর মকন্তু এটা অমেমরক্ত িযথা হদ়্ে  

 িযথা আমাযক হমযঝ হথযক ভারী ওিন উযত্তালন করযে িাধা হদ়্ে , মকন্তু আমম ো িামর র্মদ্ হসটা 

সুমিধামে হকাথাও স্থািন করা থাযক, উদ্ােরণস্বরূি, হকান একটি হটমিল এর উির হথযক 

 িযথা আমাযক হমযঝ হথযক ভারী ওিন উযত্তালন করযে িাধা হদ়্ে , মকন্তু আমম মাঝামর হথযক 

োলকা ওিন উযত্তালন করযে িামর র্মদ্ হসটা সুমিধামে হকাথাও স্থািন করা থাযক 

 আমম শুধুমাত্র খুি োলকা ওিন উযত্তালন করযে িামর 
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 আমম হকান মকেু উযত্তালন িা মকেু িেন করযে িামর না 

 

অনুড়েে ৪: পো 

 আমম আমার ঘাযে হকান িযথা োোই র্েটা আমম িাই েেটাই িেযে িামর 

 আমম আমার ঘাযে সামানয িযথা মনয়ে র্েটা আমম িাই িেযে িামর 

 আমম আমার ঘাযে সেনী়ে িযথা মনয়ে র্েটা আমম িাই িেযে িামর 

 আমম আমার ঘাযে মাঝামর িযথার কারযণ আমম র্েটা িাই িেযে িামর না 

 আমম আমার ঘাযে েীব্র িযথার কারযণ খুি কমই িেযে িামর  

 আমম িযথার কারযণ একদ্মই িেযে িামর না 

 

 

অনুড়েে ৫: োোব্যাো 

 আমার হকান মাথািযাথাই হনই 

 আমার সামানয মাথািযথা আযে, র্া কদ্ামিৎ আযস  

 আমার সেনী়ে মাথািযাথা আযে, র্া কদ্ামিৎ আযস 

 আমার সেনী়ে মাথািযাথা আযে, র্া ঘন ঘন আযস  

 আমার েীব্র মাথািযাথা আযে, র্া ঘন ঘন আযস 

 আমার প্রা়ে সি সম়ে মাথািযাথা ে়ে 

 

 

অনুড়েে ৬: েড়নাড়র্াগ 

 আমম হকান অসুমিধা োোই র্খন িাই েখনই আমম সমূ্পণথরূযি মযনাযর্াগ মদ্যে িামর  

 আমম সামানয অসুমিধার সযে র্খন িাই েখনই আমম সমূ্পণথরূযি মযনাযর্াগ মদ্যে িামর  

 আমম র্খন মযনাযর্াগ মদ্যে িাই েখন িলনসই মাত্রার অসুমিধা ে়ে 

 আমম র্খন মযনাযর্াগ মদ্যে িাই েখন অযনক অসুমিধা ে়ে 

 আমম র্খন মযনাযর্াগ মদ্যে িাই েখন গুরুের অসুমিধা ে়ে 

 আমম একদ্মই মযনাযর্াগ মদ্যে িামরনা 

 

অনুড়েে ৭: ক্াি 

 আমম র্ে িাই েে কাি করযে িামর 

 আমম শুধুমাত্র আমার স্বাভামিক কাি করযে িামর, মকন্তু এর হিমশ না 

 আমম আমার অমধকাাংশ স্বাভামিক কাি করযে িামর, মকন্তু এর হিমশ না 

 আমম আমার স্বাভামিক কাি করযে িামর না 
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 আমম খুি কমই হকান কাি করযে িামর 

 আমম একদ্মই হকান কাি করযে িামর না 

 

অনুড়েে ৮: গাতে িালনা 

 আমম হকাযনা ঘাে িযথা োোই আমার গােী িালনা করযে িামর 

 আমম আমার ঘাযে সামানয িযথা মনয়ে র্েক্ষণ দ্ীঘথ খুমশ েেক্ষণ আমার গােী িালনা করযে িামর 

 আমম আমার ঘাযে সেনী়ে িযথা মনয়ে র্েক্ষণ দ্ীঘথ খুমশ েেক্ষণ আমার গােী িালনা করযে িামর 

 আমম আমার ঘাযে মাঝামর িযথার কারযণ র্েক্ষণ দ্ীঘথ খুমশ েেক্ষণ আমার গােী িালনা করযে িামর 

না 

 আমম আমার ঘাযে েীব্র িযথার কারযণ গােী িালনা করযে িামর না 

 আমম একদ্মই আমার গােী িালনা করযে িামর না 

 

অনুড়েে ৯: ঘুে 

 আমার ঘুম আসযে হকান কষ্ট ে়ে না 

 আমার ঘুম আসযে সামানয সমসযা ে়ে (১ ঘণ্টার কম সম়ে মনঘুথম কাযট) 

 আমার ঘুম আসযে সমসযা ে়ে (১ হথযক ২ ঘণ্টা মনঘুথম কাযট) 

 আমার ঘুূ্ম িমরমমেরূযি নষ্ট ে়ে (২ হথযক ৩ ঘণ্টা মনঘুথম কাযট) 

 আমার ঘুম িযািকভাযি নষ্ট ে়ে (৩ হথযক ৫ ঘণ্টা মনঘুথম কাযট) 

 আমার ঘুম সমূ্পণথভাযি নষ্ট ে়ে (৫ হথযক ৭ ঘণ্টা মনঘুথম কাযট) 

 

অনুড়েে ১০: তিততব্ড়নােন ক্ার্যক্রে 

 আমম আমার ঘাযে হকান িযাথা োোই সি মিত্তমিযনাদ্ন কার্থক্রযম অাংশগ্রেন করযে িারমে 

 আমম আমার ঘাযে মকেু িযথা মনয়ে সি মিত্তমিযনাদ্ন কার্থক্রযম অাংশগ্রেন করযে িারমে 

 আমম আমার ঘাযে িযথার কারযণ অমধকাাংশ কার্থক্রযম অাংশগ্রেন করযে িারমে, মকন্তু আমার সকল 

স্বাভামিক মিত্তমিযনাদ্ন কার্থক্রযম অাংশগ্রেন করযে িারমে না 

 আমম আমার ঘাযে িযথার কারযণ আমার স্বাভামিক মিত্তমিযনাদ্ন কার্থক্রযমর কয়েকটি কাযি 

মনয়োমিে েযে িারমে 

 আমম আমার ঘাযে িযথার কারযণ আমার স্বাভামিক মিত্তমিযনাদ্ন কার্থক্রযমর খুিই কম কাযি 

মনয়োমিে েযে িারমে 

 আমম একদ্মই হকান মিত্তমিযনাদ্ন কার্থক্রযম অাংশগ্রেন করযে িারমে না 
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Score:   /50  Transform to percentage score x 100 =  % points 

 
Scoring:  

 

For each section the total possible score is 5: if the first statement is marked the 

section score = 0, if the last statement is marked it = 5. 

If all ten sections are completed the score is calculated as follows: 

 

Example: 

16 (total scored) 

50 (total possible score) x 100 = 32% 

 

If one section is missed or not applicable the score is calculated: 16 (total scored) 

45 (total possible score) x 100 = 35.5% 

 

Minimum Detectable Change (90% confidence): 5 points or 10 %points 
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Consent Form 

Assalamualaikum\Namashker, I am Rafiul Karim, 4th Professional B.Sc. in 

Physiotherapy student of Bangladesh Health Professions Institute (BHPI) under 

Medicine faculty of University of Dhaka. To obtain my Bachelor degree, I shall have 

to conduct a research and it is a part of my study. The participants are requested to 

participate in the study after reading the following. 
My research title is “Effectiveness of Neural Mobilisation along with McKenzie 

Approach (Directional Preference) for Cervical Derangement Syndrome”. 

Through this study I will find the effectiveness Neural Mobilisation technique along 

with McKenzie Approach (Directional Preference) for the treatment of Cervical 

Derangement Syndrome causing Neck Pain and Disability. If I can complete this study 

successfully, patient may get the benefits who have been suffering from this condition 

and it will be an evidence based treatment. 

To fulfil my research project, I need to collect data. Considering the area of my 
research, which criteria is necessary for my research is present of you. So, you can be 
a respected participant of my research and I would like to request you as a subject of 
my study. I want to meet you a few couple of session, during your regular therapy. The 
exercises that will be given are pain free and safe for you. 

I would like to inform you that this is a purely academic study and will not be used for 

any other purpose. I assure that all data will be kept confidential. Your participation 

will be voluntary. You may have the right to withdraw consent and discontinue 

participation at any time of the experiment. You also have the right to answer a 

particular question that you don’t like. 

If you have any query about the study or right as a participant, you may contact with 

me. 

Do you have any questions before I start? 

So, may I have your consent to proceed with the interview? 

                       Yes                                 No 

Signature of the participant & Date……………………………. 

Signature of the researcher & Date…………………………….. 

Signature of the witness & Date………………………………..                 
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Questionnaire (English Version) 

SECTION-A: Subjective Information 

 

This questionnaire is developed to measure the pain of the patient with Cervical 

Derangement Syndrome and this portion will be filled by physiotherapist/researcher 

using a pencil. 

 

Code No:        Date: 

Patient’s name:       Sex: M / F  

Age:         Occupation: 

Address: 

Contact No: 

 

1. How long have you been suffering from neck pain? 

                      Years………    Months…….    Weeks…….. 

In which side of your neck pain is more? 

1. Right  2. Left  3. Middle 4. Both 
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2. Do you have any pain on your arm? 

                       Yes ……...                                        No………... 

    If yes, how long have you been suffering from arm pain? 

                       Years………   Months.…...    Weeks………. 

    And which side is affected? 

                        Right ………..        Left ……..     Both ………. 

 

3. Do you have any pain on your forearm? 

                       Yes ……...                                        No………... 

    If yes, how long have you been suffering from forearm pain? 

                       Years………   Months.…...    Weeks………. 

    And which side is affected? 

                        Right ………..        Left ……..     Both ………. 

 

4. Where you feel more pain relatively? 

 1. Neck pain is more than arm\forearm pain 

 2. Arm\forearm pain is more than neck pain 

 3. Neck pain and Arm\forearm pain are equal 

 

5. Do you feel weakness in arm\forearm? 

Yes ……...                                        No………... 

    And which side is affected? 

                        Right ………..        Left ……..     Both ………. 

 

 

6. Do you feel numbness in arm\forearm? 

Yes ……...                                        No………... 

    And which side is affected? 

                        Right ………..        Left ……..     Both ………. 

 

 

 

 

 



66 

 

7. How you feel pain in following activity? 

      Worse  Better  Unchanged 

1) Supine Lying   1      2   3 

2) Side Lying   1                        2                              3 

3) Neck Rotation   1                          2                              3 

4) Neck Flexion   1                          2                              3 

5) In sitting   1                          2                              3 

6) Raising from sitting\lying  1                          2                              3 

7) Sneezing\Coughing  1                          2                              3 

 

8. What do you think about the cause of your pain? 

       Due to injury                                                     Due to lifting heavy weight   

       Due to bad posture                                            others       

 

9. When you feel worse pain? 

      At morning 

      At evening 

      As the day progresses 

      All day 

 

10. What treatment options you have tried before? 

 Rest 

 Pain Killer 

 Cervical collar 

 Massage 

 Injection 

 Surgery 

 Others 

 

11. Is the problem 

Improving…………  Worsening………….   Staying the same………….. 
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Pain Rating Scale 

 

McCaffery & Beebe (1999) suggested Numeric Pain Rating Scale. 

For example: 

If your Neck pain is between 7 and 9 then circle like below: 

 

0          1          2          3          4          5          6          7          8          9          10 

Here Zero (0) means No pain (1-3) means Mild Pain (4-6) means Moderate Pain and 

(7-10) means Severe Pain. 

 

 

1. How severe is your Neck Pain today?  
 

 

0          1          2          3          4          5          6          7          8          9          10 

Here Zero (0) means No pain (1-3) means Mild Pain (4-6) means Moderate Pain and 

(7-10) means Severe Pain. 

 

2. How severe is your Arm Pain today?  

 

 

0          1          2          3          4          5          6          7          8          9          10 

Here Zero (0) means No pain (1-3) means Mild Pain (4-6) means Moderate Pain and 

(7-10) means Severe Pain. 

3. How severe is your Forearm Pain today?  

 

0          1          2          3          4          5          6          7          8          9          10 

Here Zero (0) means No pain (1-3) means Mild Pain (4-6) means Moderate Pain and 

(7-10) means Severe Pain. 
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Neck Disability Index 
 

This questionnaire has been designed to give us information as to how your neck pain 

has affected your ability to manage in everyday life. 

 

Please answer every section and mark in each section only the one box that applies 

to you. 

 

We realise you may consider that two or more statements in any one section relate to 

you, but please just mark the box that most closely describes your problem. 

 

Section 1: Pain Intensity 

  I have no pain at the moment 

  The pain is very mild at the moment 

  The pain is moderate at the moment 

  The pain is fairly severe at the moment 

  The pain is very severe at the moment 

  The pain is the worst imaginable at the moment 

 

Section 2: Personal Care (Washing, Dressing, etc.) 

 I can look after myself normally without causing extra pain 

 I can look after myself normally but it causes extra pain 

 It is painful to look after myself and I am slow and careful 

 I need some help but can manage most of my personal care 

 I need help every day in most aspects of self-care 

 I do not get dressed, I wash with difficulty and stay in bed 

 

Section 3: Lifting 

 I can lift heavy weights without extra pain 

 I can lift heavy weights but it gives extra pain 

 Pain prevents me lifting heavy weights off the floor, but I can manage if they 

are conveniently placed, for example on a table 

 Pain prevents me from lifting heavy weights but I can manage light to medium 

weights if they are conveniently positioned 

 I can only lift very light weights 

 I cannot lift or carry anything 

Section 4: Reading 

 I can read as much as I want to with no pain in my neck 

 I can read as much as I want to with slight pain in my neck 

 I can read as much as I want with moderate pain in my neck 

 I can’t read as much as I want because of moderate pain in my neck 

 I can hardly read at all because of severe pain in my neck 

 I cannot read at all 

Section 5: Headaches 

 I have no headaches at all 

 I have slight headaches, which come infrequently 

 I have moderate headaches, which come infrequently 
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 I have moderate headaches, which come frequently 

 I have severe headaches, which come frequently 

 I have headaches almost all the time 

 

Section 6: Concentration 

 I can concentrate fully when I want to with no difficulty 

 I can concentrate fully when I want to with slight difficulty 

 I have a fair degree of difficulty in concentrating when I want to 

 I have a lot of difficulty in concentrating when I want to 

 I have a great deal of difficulty in concentrating when I want to 

 I cannot concentrate at all 

Section 7: Work 

 I can do as much work as I want to 

 I can only do my usual work, but no more 

 I can do most of my usual work, but no more 

 I cannot do my usual work 

 I can hardly do any work at all 

 I can’t do any work at all 

 

Section 8: Driving 

 I can drive my car without any neck pain 

 I can drive my car as long as I want with slight pain in my neck 

 I can drive my car as long as I want with moderate pain in my neck 

 I can’t drive my car as long as I want because of moderate pain in my neck 

 I can hardly drive at all because of severe pain in my neck 

 I can’t drive my car at all 

Section 9: Sleeping 

 I have no trouble sleeping 

 My sleep is slightly disturbed (less than 1 hr sleepless) 

 My sleep is mildly disturbed (1-2 hrs sleepless) 

 My sleep is moderately disturbed (2-3 hrs sleepless) 

 My sleep is greatly disturbed (3-5 hrs sleepless) 

 My sleep is completely disturbed (5-7 hrs sleepless) 

 

Section 10: Recreation 

 I am able to engage in all my recreation activities with no neck pain at all 

 I am able to engage in all my recreation activities, with some pain in my neck 

 I am able to engage in most, but not all of my usual recreation activities 

because of pain in my neck 

 I am able to engage in a few of my usual recreation activities because of pain 

in my neck 

 I can hardly do any recreation activities because of pain in my neck 

 I can’t do any recreation activities at all 
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Score:  /50  Transform to percentage score x 100 =  % points 

 

Scoring:  

 

For each section the total possible score is 5: if the first statement is marked the 

section score = 0, if the last statement is marked it = 5. 

If all ten sections are completed the score is calculated as follows: 

 

Example: 

16 (total scored) 

50 (total possible score) x 100 = 32% 

 

If one section is missed or not applicable the score is calculated: 16 (total scored) 

45 (total possible score) x 100 = 35.5% 

 

Minimum Detectable Change (90% confidence): 5 points or 10 %points 

NDI developed by: Vernon, H. & Mior, S. (1991). The Neck Disability Index: A 

study of reliability and validity. Journal of Manipulative and Physiological 

Therapeutics. 14, 409-415 
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Statistical Analysis 

 

Analysis of Neck Pain Reduction 

Subject 𝑋1 

 

 

𝑋1
2 

 

 

Subject 𝑋2 

 

 

𝑋2
2 

 

 

C1 3 9 E1 1 1 

C2 4 16 E2 3 9 

C3 2 4 E3 3 9 

C4 3 9 E4 3 9 

C5 3 9 E5 2 4 

C6 2 4 E6 0 0 

C7 3 9 E7 1 1 

 ∑ 𝑋1  = 20 ∑ 𝑋1
2  = 60  ∑ 𝑋2  = 13 ∑ 𝑋2

2   = 33 

 

(∑ 𝑋1)2 = 400                                                  (∑ 𝑋2)2 = 169                                                   

𝑛1 = 7                                                               𝑛2 = 7            

𝑥̅1 = 
20

7
 = 2.857                                                 𝑥̅2 = 

13

7
 = 1.857 

 

Calculating the degree of freedom from the formula: 

df = ( 𝑛1- 1 ) + ( 𝑛2 - 1 ) = ( 7 - 1 ) + ( 7 - 1 ) = 12 
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Now according to t formula: 

𝑡 =
𝑥̅1 − 𝑥̅2

√
(∑ 𝑋1

2 −
(∑ 𝑋1)

2

𝑛1
) +  (∑ 𝑋2

2 −
(∑ 𝑋2)

2

𝑛2
)

(𝑛1 − 1) + (𝑛2 − 1)
 ×  √(

1
𝑛1

+
1

𝑛2
)

 

 

𝑡 =
2.857 − 1.857

√(60 −
400

7
) +  (33 −

169
7

)

12  × √(
1
7 +

1
7)

 

 

𝑡 =
1

√2.857 +  8.857
12  × √0.286

 

𝑡 =
1

√0.976 ×  0.535
 

𝑡 =
1

0.988 ×  0.535
 

𝑡 =
1

0.529
 

𝑡 = 1.890 
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Analysis of Arm Pain Reduction 

Subject 𝑋1 

 

 

𝑋1
2 

 

 

Subject 𝑋2 

 

 

𝑋2
2 

 

 

C1 2 4 E1 0 0 

C2 3 9 E2 3 9 

C3 4 16 E3 4 16 

C4 3 9 E4 3 9 

C5 5 25 E5 1 1 

C6 4 16 E6 2 4 

C7 3 9 E7 1 1 

 ∑ 𝑋1  = 24 ∑ 𝑋1
2  = 88  ∑ 𝑋2  = 14 ∑ 𝑋2

2   = 40 

 

(∑ 𝑋1)2 = 576                                                  (∑ 𝑋2)2 = 196                                                   

𝑛1 = 7                                                               𝑛2 = 6            

𝑥̅1 = 
24

7
 = 3.428                                                 𝑥̅2 = 

14

6
 = 2.333 

 

Calculating the degree of freedom from the formula: 

df = ( 𝑛1- 1 ) + ( 𝑛2 - 1 ) = ( 7 - 1 ) + ( 6 - 1 ) = 11 
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Now according to t formula: 

𝑡 =
𝑥̅1 − 𝑥̅2

√
(∑ 𝑋1

2 −
(∑ 𝑋1)

2

𝑛1
) +  (∑ 𝑋2

2 −
(∑ 𝑋2)

2

𝑛2
)

(𝑛1 − 1) + (𝑛2 − 1)
 ×  √(

1
𝑛1

+
1

𝑛2
)

 

 

𝑡 =
3.428 − 2.333

√(88 −
576

7 ) +  (40 −
196

6 )

11  × √(
1
7 +

1
6)

 

 

𝑡 =
1.095

√5.714 +  7.333
11  × √0.309

 

𝑡 =
1.095

√1.186 ×  0.555
 

𝑡 =
1.095

1.089 ×  0.555
 

𝑡 =
1.095

0.604
 

𝑡 = 1.812 
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Analysis of Forearm Pain Reduction 

Subject 𝑥1 

 

 

𝑋1
2 

 

 

Subject 𝑥2 

 

 

𝑋2
2 

 

 

C1 - - E1 1 1 

C2 4 16 E2 - - 

C3 3 9 E3 2 4 

C4 - - E4 1 1 

C5 - - E5 - - 

C6 - - E6 - - 

C7 2 4 E7 - - 

 ∑ 𝑥̅1  = 9 ∑ 𝑋1
2  = 29  ∑ 𝑥̅2  = 4 ∑ 𝑋2

2   = 6 

 

(∑ 𝑥1)2 = 81                                                     (∑ 𝑥2)2 = 16                                                   

𝑛1 = 3                                                                𝑛2 = 3            

𝑥̅1 = 
9

3
 = 3                                                          𝑥̅2 = 

4

3
 = 1.333 

 

Calculating the degree of freedom from the formula: 

df = ( 𝑛1- 1 ) + ( 𝑛2 - 1 ) = ( 3 - 1 ) + ( 3 - 1 ) = 4 
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Now according to t formula: 

𝑡 =
𝑥̅1 − 𝑥̅2

√
(∑ 𝑋1

2 −
(∑ 𝑋1)

2

𝑛1
) +  (∑ 𝑋2

2 −
(∑ 𝑋2)

2

𝑛2
)

(𝑛1 − 1) + (𝑛2 − 1)
 ×  √(

1
𝑛1

+
1

𝑛2
)

 

 

𝑡 =
3 − 1.333

√(29 −
81
3 ) + (6 −

16
3 )

4
 × √(

1
3

+
1
3

)

 

 

𝑡 =
1.667

√2 +  0.666
4  ×  √0.666

 

𝑡 =
1.667

√0.666 ×  0.816
 

𝑡 =
1.667

0.816 ×  0.816
 

𝑡 =
1.667

0.666
 

𝑡 = 2.503 

 

The interpretation of these values are presented in the Table No. 5 in Result Chapter 

(Page – 34). 
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Statistical Probability Table 

 

‘t’ distribution
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